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(54) ISOOXAZOLYLIDENE COMPOUND AND METHOD FOR PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electron transfer material 
capable of being dispersed in a light sensitive layer in high concentration 
and having a rapid electron mobility. 

SOLUTION: This isooxazolylidene compound is represented by general 
formula (1) (wherein, substituents R1 to R5 are each one kind of 
substituent selected from a hydrogen atom, a cyano group, a nitro group, a 
halogen atom, a hydroxy group, a substituted or nonsubstituted alkyl group, 
an aryl group, a heterocyclic group, an ester group, an alkoxy group, an 
aralkyl group, an allyl group, an amide group, an amino group, an acyl group, 
an alkenyl group, an alkynyl group, a carboxygroup, a carbonyl group or a 
carboxylic acid group, and the case in which R1 and R2, or R3 and R4 form 
each a ring by binding to each other is included). The isooxazolylidene 
compound is used as the electron transfer agent, and included in the light 
sensitive layer. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The iso OKISAZORIRIDEN compound expressed with the following general formula (1). 
[Formula 1] 




d) 



(It is any one sort of substituents of the alkyl group which is not replaced, an aryl group, a heterocycle machine, an ester 
machine, an alkoxy group, an aralkyl machine, an allyl group, an amide group, the amino group, an acyl group, an 
ARUKENIRU machine, an alkynyl group, a carboxyl group, a carbonyl group, or a carboxylic-acid machine 
respectively, and substituents R1-R5 contain them, when it joins together mutually and Rl, and R2, R3 and R4 form a 
ring, a hydrogen atom, a 

[Claim 2] The iso OKISAZORIRIDEN compound expressed with the following general formula (2). 
[Formula 2] 




(Substituents R6-R8 are a hydrogen atom, the alkyl group of carbon numbers 1-6, or any one sort of substituents of the 
phenyl groups.) However, when R7 is substituents other than hydrogen and R6 and R8 are hydrogen, it removes. 
Substituents R9 are any one sort of substituents of a phenyl group, a thienyl group, and the fiiril machines. 
;Claim 3] The iso OKISAZORIRIDEN compound expressed with the following formula (3). 
Formula 3] 
t-Bu 0 

(3) 

t-Bu Ph 

[Claim 4] The iso OKISAZORIRIDEN compound expressed with the following formula (14). 
[Formula 4] 




[Claim 5] The iso OKISAZORIRIDEN compound expressed with the following formula (15). 
[Formula 5] 



t-Bu 

[Claim 6] The iso OKISAZORIRIDEN compound expressed with the following formula (16). 
[Formula 6] 
0 

(16) 




t-Bu 



[Claim 7] The iso OKISAZORIRIDEN compound expressed with the following formula (17). 
[Formula 7] 
t-Bu Q 



(17) 




[Claim 8] The iso OKISAZORIRIDEN compound expressed with the following formula (18). 
[Formula 8] 
t-Bu 0 

3 «• 




[Claim 9] The iso OKISAZORIRIDEN compound expressed with the following formula (19). 
[Formula 9] 
t-Bu 



(19) 



[Claim 10] The iso OKISAZORIRIDEN compound expressed with the following formula (20). 
[Formula Kg 



t-Bu 



(20) 



[Claim 11] The iso OKISAZORIRIDEN compound expressed with the following formula (21). 
[Formula 1 F| 



t-Bu 



t-Bu *A 



(21) 



[Claim 12] The iso OKISAZORIRIDEN compound expressed with the following formula (22). 
[Formula 12] 
t-Bu 



t-Bu **\ 



(22) 



[Claim 13] The iso OKISAZORIRIDEN compound expressed with the following formula (23). 
[Formula 13] 
t-Bu <f 




[Claim 14] The following general formula (4), [Formula 14] 
Ri R2 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention starts the technical field which uses electronic-transition 
nature material, and relates to the electrophotography photo conductor and the organic electroluminescent element 
which contain the electronic-transition agent and them containing a new iso OKISAZORIRIDEN compound, its 
manufacture method, and it especially. 
[0002] 

[Description of the Prior Art] Although electrophotography devices, such as a copying machine and a LASER beam 
printer, had the electrophotography photo conductor, the inorganic thin film which consisted of material of inorganic 
systems, such as a selenium and selenium-tellurium, selenium-arsenic, and an amorphous silicon, was used for the 
photosensitive layer in an electrophotography photo conductor at the time of spread, such as a copying machine and a 
LASER beam printer. 

[0003] However, in recent years, the electrophotography photo conductor with little environmental pollution is 
demanded by the low price, therefore it replaces with the photosensitive layer of the inorganic thin film used 
conventionally, and the electrophotography photo conductor which has an organic thin film is becoming in use. When 
the photosensitive layer which consists of such an organic thin film is classified according to structure, it can divide 
roughly into the photosensitive layer of monolayer distributed type, and the photosensitive layer of a functional discrete 
type. 

[0004] Into the medium of the charge transfer matter, the photosensitive layer of monolayer distributed type consists of 
a monolayer which distributed the charge generating matter, and is giving the function of both a charge generating 
function and a charge transfer function by the monolayer monostromatic. On the other hand, the charge generating layer 
(CGL) and the charge transfer layer (CTL) consist of multilayers by which the laminating was carried out, and a 
functional discrete-type photosensitive layer gives the function to make a charge generating layer generate a charge, and 
is giving the function to which the charge generated in the charge transfer layer is moved. 

[0005] Now, also about which mold, although the photosensitive layer of both molds is put in practical use, in order to 
raise sensitivity, the charge transfer matter of high mobility is indispensable. 

[0006] On the other hand, it is divided into two kinds, a right electrification type photosensitive layer and a negative 
band electrotyping photosensitive layer, when an organic photosensitive layer is classified according to a charged type, 
among the charge transfer matter known now, mobility is high and, as for what is **(ed) by practical use, the photo 
conductor with which the thing of hole volatility has a negative band electrotyping photosensitive layer to the 
electrophotography device which almost comes out, and exists, therefore is marketed is used 
[0007] However, a lot of ozone occurred with electric discharge, and various un-arranging ~ indoor environment is 
polluted or degradation of an electrophotography photo conductor is rash ~ have produced the corona discharge 
phenomenon used in order to carry out negative electrification of the photosensitive layer. 

[0008] although the cure is tried by the electrophotography device of the conventional technology inconvenient [ in the 
case of negative electrification ] therefore and addition of an ozone prehension filter, the adoption which is the special 
electrification method which does not generate ozone are considered, equipment is not enlarged, or new problems - an 
electrophotography process becomes complicated — arise, and it has not resulted in solution 

[0009] In order to overcome such a situation, the right electrification type photo conductor with little ozone generating 
is demanded, and development of the electronic-transition matter of high mobility which for that can be used for a right 
electrification type photosensitive layer is needed in the latest commercial scene. 

[0010] then - as the electronic-transition matter which research more energetic than before is done and can now be used 
for such a right electrification type photo conductor ~ trinitro full - me - non (TNF), a tetracyanoethylene, a tetracyano 
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quinodimethan (TCNQ), a quinone, diphenoquinone, a naphthoquinone, anthraquinone, these derivatives, etc. are found 
out However, most of these electronic-transition matter can have bad compatibility with a binder resin, and it cannot 
distribute it uniformly by high concentration in a photosensitive layer. Therefore, a content can be insufficient and an 
electrical property cannot be satisfied. 

[001 1] It is exceptionally known also in it that a diphenoquinone compound has good resin phase solubility, and 
electronic-transition nature is high. A diphenoquinone compound has the conjugated system to which a molecule 
skeleton minds five double bonds between an oxygen atom and an oxygen atom greatly, and the electronic-transition 
distance in a molecule shows high electronic-transition nature from a ******** m electron tends to move in the 
inside of a molecule. When it colors strongly on the other hand since the conjugated system of a molecule is long, and a 
photosensitive layer is formed, originally, the light which should reach the charge generating matter will be absorbed 
and sensitivity will be reduced. 

[0012] The following chemical formula indicated by JP,9-34141,A as electronic-transition matter which solved those 
problems (10) [0013] 
[Formula 32] 

CN 

°-^K N (,0) 

t-Bu 



[0014] ******** was examined. Although the above-mentioned compound has the conjugated system which ihinds 
three double bonds between the oxygen atom in a molecule skeleton, and a dicyanomethylene machine, and coloring 
nature cannot absorb light easily weakly since conjugated system is short, since conjugated system is short and the 
electronic-transition distance in a molecule is short, compared with a diphenoquinone compound, an electron cannot 
move easily in the inside of a molecule. In the electrophotography photo conductor using the above-mentioned 
compound, the actual condition was less than the sensitivity and the rest potential of a negative band electrotyping 
electrophotography photo conductor in a commercial scene. 

[0015] Thus, in order to put in practical use as electronic-transition matter, and for an electron to make the inside of a 
molecule easy for it to be short in conjugated system in order to weaken coloring nature, and to move, research which 
solves the opposite technical problem that enlarge a molecule skeleton and conjugated system is lengthened was desired. 

[0016] 

[Problem(s) to be Solved by the Invention] this invention was made in order to solve the technical problem of such a 
Prior art, and it can be distributed by high concentration in a photosensitive layer, and the electrophotography photo 
conductor which was excellent in that electron mobility offers the quick new and useful electronic-transition matter, and 
sensitivity and a rest potential is offered — it aims at things 
[0017] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly that the aforementioned technical 
problem should be solved, this invention persons find out that a compound with the new molecule skeleton by which the 
quinone ring and the iso oxazolone ring are connected with the double bond, a new electronic-transition agent, and the 
electrophotography photo conductor and the organic electroluminescent element containing the electronic-transition 
matter can be offered, and came to complete this invention. 

[001 8] this invention was made based on this knowledge, and invention according to claim 1 is an iso 

OKISAZORIRIDEN compound expressed with the following general formula (1). 

[0019] 

[Formula 33] 
Ri R2 

(1) 




[0020] (It is any one sort of substituents of the alkyl group which is not replaced, an aryl group, a heterocycle machine, 
an ester machine, an alkoxy group, an aralkyl machine, an allyl group, an amide group, the amino group, an acyl group, 
an alkenyl machine, an alkynyl group, a carboxyl group, a carbonyl group, or a carboxylic-acid machine respectively, 
and substituents R1-R5 contain them, when it joins together mutually and Rl, and R2, R3 and R4 form a ring, a 
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hydrogen atom, a 

[0021] An iso oxazolone ring shows strong acidity and is carrying out structure where electronic receptiveness is high. 
Then, the new molecule skeleton which connected with the double bond the iso oxazolone ring and the quinone ring 
known if electronic receptiveness is generally strong was designed. Since two ring structures, 6 member rings and 5 
member rings, have combined the compound concerned, compared with the compound of the above-mentioned 
chemical formula (10), a molecule skeleton is large, there is conjugated system which minds four double bonds between 
an oxygen atom and an oxygen atom, a******** to an electron tends to move in the inside of a molecule, and the 
electronic-transition distance in a molecule shows high electronic-transition nature. Moreover, since the conjugated 
system between an oxygen atom and an oxygen atom is as short as four compared with a diphenoquinone compound, 
coloring nature cannot start the absorption of light easily weakly. From moreover the iso oxazolone ring having 
combined with one side of a quinone ring, since the molecular structure becomes unsymmetrical, resin phase solubility 
is high and can distribute uniformly by high concentration in a resin. And it is easy for these functions to change 
arbitrarily with the combination of a substituent, and resin phase solubility is optimized by this, or it becomes possible 
to control electronic-transition speed and the amount of electronic transitions. 

[0022] If the substituents especially shown by R5 in the above-mentioned general formula (1) are a thienyl group and a 

furil machine, since it has a hetero atom in the structure, electronic-transition nature becomes high. 

[0023] Moreover, invention according to claim 2 is an iso OKISAZORIRIDEN compound expressed with the following 

general formula (2). 

[0024] 

[Formula 34] 
Re R7 q 



R9 



(2) 



[0025] (Substituents R6-R8 are a hydrogen atom, the alkyl group of carbon numbers 1-6, or any one sort of substituents 
of the phenyl groups.) However, when R7 is substituents other than hydrogen and R6 and R8 are hydrogen, it removes. 
Substituents R9 are any one sort of substituents of a phenyl group, a thienyl group, and the furil machines. 
By introducing the alkyl group of the at least one carbon numbers 1-6, or a phenyl group into substituents R6-R8, the 
effect which extrudes an electron is in a molecule skeleton, polarization in a molecule is raised, and electronic-transition 
nature becomes high. 

[0026] Moreover, a molecule skeleton can be stabilized by introducing the phenyl group, thienyl group, or furil machine 
of a aromatic-series 6 pi-electron system into a substituent R9. And the good thing of compatibility is also combinable 
to a resin by those substituents. 

[0027] Invention according to claim 3 is an iso OKISAZORIRIDEN compound expressed with the following formula 

(3). 

;0028] 

Formula 35] 
t-Bu 0 

t-Bu Ph 

[0029] a quinone ring ~ bulk — by introducing the t-Bu basis which is a high substituent, while resin phase solubility 
was high, the effect which extrudes an electron was in the molecule skeleton, and polarization in a molecule is raised 
and it came to invent the compound with very high electronic-transition nature 

[0030] Invention according to claim 4 is an iso OKISAZORIRIDEN compound expressed with the following formula 

(14). 

[0031] 

[Formula 361 
t-Bu 0 

t-Bu Ph 
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[0032] Invention according to claim 5 is an iso OKISAZORIRIDEN compound expressed with the following formula 

(15) . 
[0033] 

[Formula 37] 
t-Bu Q 

l C» 

t-Bu 

t-Bu 

[0034] Invention according to claim 6 is an iso OKISAZORIRIDEN compound expressed with the following formula 

(16) . 
[0035] 

[Formula 38J 

J (16) 





t-Bu 



[0036] Invention according to claim 7 is an iso OKISAZORIRIDEN compound expressed with the following formula 

(17). 

[0037] 

[Formula 39] 
t-Bu Q 



(17) 




0 t-Bu 



[0038] Invention according to claim 8 is an iso OKISAZORIRIDEN compound expressed with the following formula 

(18). 

[0039] 

[Formula 4<g 



t-Bu 




t-Bu 



[0040] Invention according to claim 9 is an iso OKISAZORIRIDEN compound expressed with the following formula 

(19). 

[0041] 

[Formula 41] 
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t-Bu Q 




? (19) 



t-Bu 



CI 



[0042] Invention according to claim 10 is an iso OKISAZORIRIDEN compound expressed with the following formula 

(20). 

[0043] 

[Formula 42] 
t-Bu Q 



t-Bu A s 
Br 

[0044] Invention according to claim 1 1 is an iso OKISAZORIRIDEN compound expressed with the following formula 

(21). 

[0045] 

[Formula 43] 
t-Bu \ 

0-< H V<? (21) 



t-Bu -A 



[0046] Invention according to claim 12 is an iso OKISAZORIRIDEN compound expressed with the following formula 

(22). 

[0047] 

[Formula 44j| 



t-Bu 



t-Bu <s\ 

Q 

Br 



i (22) 



[0048] Invention according to claim 13 is an iso OKISAZORIRIDEN compound expressed with the following formula 

(23). 

[0049] 

[Formula 45] 
t-Bu Q 

-0 .... 



Page 6 of 3 7 



[0050] Invention according to claim 14 is the following general formula (4) and [0051]. 
[Formula 46] 
Ri R2 



>=Q-< 



(4) 



[0052] substituents R1-R4 - a hydrogen atom, a cyano group, a nitro group, and a halogen atom - A hydroxy group, 
the alkyl group which has not been replaced [ substitution or ] respectively, an aryl group, a heterocycle machine, An 
ester machine, an alkoxy group, an aralkyl machine, an allyl group, an amide group, the amino group, it is any one sort 
of substituents of an acyl group, an ARUKENIRU machine, an alkynyl group, a carboxyl group, a carbonyl group, or a 
carboxylic-acid machine, and when it joins together mutually and Rl, and R2, R3 and R4 form a ring, they are included 
The benzoquinone compound shown, and the following general formula (5), [0053] 
[Formula 47] 

k ^>° (5) 
N-0 W 

[0054] (- substituents R5 are any one sort of substituents of the alkyl group which is not replaced [ a hydrogen atom, a 
cyano group, a nitro group, a halogen atom, a hydroxy group, each substitution or ], an aryl group, a heterocycle 
machine, an ester machine, an alkoxy group, an aralkyl machine, an allyl group, an amide group, the amino group, an 
acyl group, an ARUKENIRU machine, an alkynyl group, a carboxyl group, a carbonyl group, or a carboxylic-acid 
machine the iso oxazolone compound shown by) be reacted under base catalyst existence and in 
[Formula 48] 
R1 R2 0 

R3 R4 R5 

[0056] substituents R1-R5 - a hydrogen atom, a cyano group, a nitro group, and a halogen atom — A hydroxy group, 
the alkyl group which has not been replaced [ substitution or ] respectively, an aryl group, a heterocycle machine, An 
ester machine, an alkoxy group, an aralkyl machine, an allyl group, an amide group, the amino group, it is any one sort 
of substituents of an acyl group, an ARUKENIRU machine, an alkynyl group, a carboxyl group, a carbonyl group, or a 
carboxylic-acid machine, and when it joins together mutually and Rl, and R2, R3 and R4 form a ring, they are included 
It is the manufacture method of a compound of manufacturing the iso OKISAZORIRIDEN compound expressed. This 
invention according to claim 14 enables it to manufacture an iso OKISAZORIRIDEN compound easily. 
[0057] Invention according to claim 15 is the following general formula (6) and [0058]. 
[Formula 49] 
R6 R7 

0=^=0 (6 ) 

[0059] (Substituents R6-R8 are any one sort of substituents of a hydrogen atom, the alkyl group of carbon numbers 1-6, 
or a phenyl group.) However, R7 is substituents other than hydrogen, and the case where R6 and R8 are hydrogen is 
removed. The benzoquinone compound expressed, and the following general formula (7), [0060] 
[Formula 50] 

(7) 

N-0 w 

[0061] The (substituents R9 are any one sort of substituents of a phenyl group, a thienyl group, and a furil machine. The 
iso oxazolone compound of) is made to react under base catalyst existence and in an inert solvent, and it is the following 
general formula (2) and [0062]. 
[Formula 51] 
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Re R7 q 
Rfl R9 



"6 K7 0 

°O=0 (2) 



[0063] (Substituents R6-R8 are a hydrogen atom, the alkyl group of carbon numbers 1-6, or any one sort of substituents 

of the phenyl groups.) However, when R7 is substituents other than hydrogen and R6 and R8 are hydrogen, it removes. 

Substituents R9 are any one sort of substituents of a phenyl group, a thienyl group, and the furil machines. It is the 

manufacture method of a compound of manufacturing the iso OKISAZORIRIDEN compound expressed. 

0064] Moreover, invention according to claim 16 is the following chemical formula (8) and [0065]. 

Formula 52] 
-Bu 



>=j>o 



t-Bu 

[0066] A ** benzoquinone compound, and the following chemical formula (9), [0067] 
[Formula 53] 

Sf>° (9 ) 
N-0 w 

[0068] A ** iso oxazolone compound is made to react under base catalyst existence and in an inert solvent, and it is the 
following chemical formula (3) and [0069]. 
Formula 54] 



Bu 0 
t-Bu Ph 



(3) 



[0070] It is the manufacture method of a compound of coming out and manufacturing the iso OKISAZORIRIDEN 
compound expressed. 

[0071] Invention according to claim 17 is the following general formula (1) and [0072], 
[Formula 55] 

Ri R2 o 

K3 K4 Kg 



[0073] substituents R1-R5 - a hydrogen atom, a cyano group, a nitro group, and a halogen atom - A hydroxy group, 
the alkyl group which has not been replaced [ substitution or ] respectively, an aryl group, a heterocycle machine, An 
ester machine, an alkoxy group, an aralkyl machine, an allyl group, an amide group, the amino group, it is any one sort 
of substituents of an acyl group, an ARUKENIRU machine, an alkynyl group, a carboxyl group, a carbonyl group, or a 
carboxylic-acid machine, and when it joins together mutually and Rl, and R2, R3 and R4 form a ring, they are included 
It is the electronic-transition agent which contains the iso OKISAZORIRIDEN compound expressed in a resin. 
[0074] Invention according to claim 18 is the following general formula (2) and [0075]. 
[Formula 56] 
Re R7 0 

Ra R9 



[0076] (Substituents R6-R8 are a hydrogen atom, the alkyl group of carbon numbers 1-6, or any one sort of substituents 
of the phenyl groups.) However, when R7 is substituents other than hydrogen and R6 and R8 are hydrogen, it removes. 



Page 8 of 37 



Substituents R9 are any one sort of substituents of a phenyl group, a thienyl group, and the furil machines. It is the 

electronic-transition agent which contains the iso OKISAZORIRIDEN compound expressed in a resin. 

0071] Invention according to claim 19 is the following chemical formula (3) and [0078]. 

Formula 57] 
t-Bu 0 

t-Bu Ph 

[0079] It is the electronic-transition agent which comes out and contains the iso OKISAZORIRIDEN compound 
expressed in a resin. Claims 17 and 18 and the iso OKISAZORIRIDEN compound of 19 publications show high 
electronic-transition nature. 

[0080] Invention according to claim 20 is the electrophotography photo conductor with which the photosensitive layer 
was prepared on the conductive base, and is the following general formula (1) and [0081] in this photosensitive layer. 
[Formula 58] 
Ri R2 0 

[0082] substituents R1-R5 - a hydrogen atom, a cyano group, a nitro group, and a halogen atom - A hydroxy group, 
the alkyl group which has not been replaced [ substitution or ] respectively, an aryl group, a heterocycle machine, An 
ester machine, an alkoxy group, an aralkyl machine, an allyl group, an amide group, the amino group, it is any one sort 
of substituents of an acyl group, an ARUKENIRU machine, an alkynyl group, a carboxyl group, a carbonyl group, or a 
carboxylic-acid machine, and when it joins together mutually and Rl, and R2, R3 and R4 form a ring, they are included 
It is an electrophotography photo conductor containing the iso OKISAZORIRIDEN compound expressed. As 
mentioned above, it has high electronic-transition nature and the electrophotography photo conductor of high sensitivity 
can be offered more because compatibility with a resin uses a high compound. 

[0083] Invention according to claim 21 is the electrophotography photo conductor with which the photosensitive layer 
was prepared on the conductive base, and is the following general formula (2) and [0084] in this photosensitive layer. 
[Formula 59] 

[0085] (Substituents R6-R8 are a hydrogen atom, the alkyl group of carbon numbers 1-6, or any one sort of substituents 

of the phenyl groups.) However, when R7 is substituents other than hydrogen and R6 and R8 are hydrogen, it removes. 

Substituents R9 are any one sort of substituents of a phenyl group, a thienyl group, and the furil machines. It is an 

electrophotography photo conductor containing the iso OKISAZORIRIDEN compound expressed. 

[0086] Invention according to claim 22 is the electrophotography photo conductor with which the photosensitive layer 

was prepared on the conductive base, and is the following chemical formula (3) and [0087] in this photosensitive layer. 

[Formula 60] 
t-Bu 0 

t-Bu Ph 

[0088] It is the electrophotography photo conductor which comes out and contains the iso OKISAZORIRIDEN 
compound expressed. As mentioned above, it has high electronic-transition nature and the electrophotography photo 
conductor of high sensitivity can be extremely offered because compatibility with a resin uses a high compound. 
[0089] Invention according to claim 23 is organic electroluminescent element by which the organic thin film which can 
emit light at least to inter-electrode [ of a couple ] has been arranged, and is the following general formula (1) and 
[0090] in the aforementioned organic thin film. 
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[Formula 61] 




[0091] substituents R1-R5 — a hydrogen atom, a cyano group, a nitro group, and a halogen atom « A hydroxy group, 
the alkyl group which has not been replaced [ substitution or ] respectively, an aryl group, a heterocycle machine, An 
ester machine, an alkoxy group, an aralkyl machine, an allyl group, an amide group, the amino group, it is any one sort 
of substituents of an acyl group, an ARUKENIRU machine, an alkynyl group, a carboxyl group, a carbonyl group, or a 
carboxylic-acid machine, and when it joins together mutually and Rl, and R2, R3 and R4 form a ring, they are included 
It is the organic electroluminescent element containing the iso OKISAZORIRIDEN compound expressed. 
[0092] Invention according to claim 24 is organic electroluminescent element by which the organic thin film which can 
emit light at least to inter-electrode [ of a couple ] has been arranged, and is the following general formula (2) and 
[0093] in the aforementioned organic thin film. 
[Formula 62] 

[0094] (Substituents R6-R8 are a hydrogen atom, the alkyl group of carbon numbers 1-6, or any one sort of substituents 
of the phenyl groups.) However, when R7 is substituents other than hydrogen and R6 and R8 are hydrogen, it removes. 
Substituents R9 are any one sort of substituents of a phenyl group, a thienyl group, and the furil machines. It is the 
organic electroluminescent element containing the iso OKISAZORIRIDEN compound expressed. 
[0095] Invention according to claim 25 is organic electroluminescent element by which the organic thin film which can 
emit light at least to inter-electrode [ of a couple ] has been arranged, and is the following chemical formula (3) and 

0096] in the aforementioned organic thin film. 

Formula 63] 
t-Bu 0 




t-Bu Ph 



[0097] It is the organic electroluminescent element which comes out and contains the iso OKISAZORIRIDEN 
compound expressed. Thus, according to a function required as a material of the electrophotography photo conductor 
using the electronic-transition matter, or organic electroluminescent element, the compound of this invention not only 
shows high electronic-transition nature, but can perform a molecular design. 
[0098] 

[Embodiments of the Invention] Hereafter, the form of the manufacture method of the iso OKISAZORIRIDEN 
compound concerning this invention and an iso OKISAZORIRIDEN compound, an electronic-transition agent, and an 
application example is explained in detail. 

[0099] The iso OKISAZORIRIDEN compound concerning [explanation of compound] this invention is the following 
general formula (1) and [0100]. 
[Formula 64] 




[0101] substituents R1-R5 — a hydrogen atom, a cyano group, a nitro group, and a halogen atom - A hydroxy group, 
the alkyl group which has not been replaced [ substitution or ] respectively, an aryl group, a heterocycle machine, An 
ester machine, an alkoxy group, an aralkyl machine, an allyl group, an amide group, the amino group, it is any one sort 
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of substituents of an acyl group, an ARUKENIRU machine, an alkynyl group, a carboxyl group, a carbonyl group, or a 
carboxylic-acid machine, and when it joins together mutually and Rl, and R2, R3 and R4 form a ring, they are included 
It has the new molecule frame which the quinone ring and the iso oxazolone ring bonded doubly so that it may be 
shown. 

[0102] The iso OKISAZORIRIDEN compound of this invention at the time of combining concretely the substituents 

R1-R5 of the above-mentioned general formula (1) is shown in following Table 1 - 8. 
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[Table 2] 
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[Table 3] 
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[Table 4] 
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[Table 5] 
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[Table 6] 
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[0109] 
[Table 7] 
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[0110] 
fTable 81 
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[0111] The manufacture method of [explanation of manufacture method] this invention makes a benzoquinone 
compound and an iso oxazolone compound react under base catalyst existence and in an inert solvent. 
[01 12] As an organic base catalyst, the base catalyst used for the manufacture method of this invention for example 
Primary amine, such as a monomethylamine, an ethylamine, propylamine, and a butylamine, A dimethylamine, a 
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diethylamine, a methylethyl amine, a dipropyl amine, The second class amines, such as a dibutyl amine, a 
trimethylamine, a dimethyl ethylamine, A methyl diethylamine, dimethyl propylamine, a triethylamine, Methylethyl 
propylamine, diethyl propylamine, a dipropyl monomethylamine, The third class amines, such as an ethyl dipropyl 
amine and tributylamine, and a pyridine, 2, 6-lutidine, a quinoline, 1, a 8-diazabicyclo [5.4.0] UNDESE-7-en (DBU), 
Ring type amines, such as 1, 5-diazabicyclo [4.3.0] non-5-en, 1, and 4-diazabicyclo [2.2.2] octane, Metallic amides, 
such as metal alkoxides, such as a sodium methoxide, a potassium methoxide, and a butyl lithium, a sodium amide, and 
a potassium amide, are raised. 

[01 13] As an inorganic-base catalyst, there are metal salts, such as metal hydroxides, such as alkali metal, such as basic 
gas, such as ammonia, sodium, a potassium, and a lithium, a sodium hydroxide, a potassium hydroxide, and a calcium 
hydroxide, a sodium carbonate, and potassium carbonate, etc. If these bases also use a base with a larger basic 
dissociation constant than a pyridine, since a reaction will progress early, it is desirable. About the kind of base catalyst, 
two or more kinds of base catalysts can be mixed and used. 

[01 14] As an inert solvent, a methanol, ethanol, 1-propanol, Alcohols, such as 2-propanol, a butanol, and ethylene 
glycol, Saturated aliphatic hydrocarbon, such as a hexane, a heptane, an octane, a cyclohexane, and cycloheptane, 
Aromatic hydrocarbons, such as benzene, toluene, and a xylene, a dichloromethane, Chlorine-based hydrocarbons, such 
as a dichloroethane, chloroform, a carbon tetrachloride, and a chlorobenzene, Diethylether, a diisopropyl ether, a 
tetrahydrofuran (THF), Ether, such as a dioxane and methoxy ethanol, an acetone, a methyl ethyl ketone, There are 
ester, such as ketones, such as a methyl isobutyl ketone and a cyclohexanone, an ethyl formate, a formic-acid propyl, 
methyl acetate, ethyl acetate, propyl acetate, butyl acetate, and a methyl propionate, an N-methyl pyrrolidone, etc. Even 
if it uses these independently, they may mix and use the inert solvent beyond a NI kind. 

[01 15] Although reaction temperature has some to which a reaction advances at a room temperature depending on a 
base catalyst, in order to shorten reaction time, 60 degrees C or more are desirable. 

[0116] The electronic-transition agent of [explanation of electronic-transition agent] this invention contains an iso 
OKISAZORIRIDEN compound to a resin. 

[01 17] As a resin contained in an electronic-transition agent, polycarbonate resin, styrene resin, Acrylic resin, styrene- 
acrylic resin, an ethylene- vinyl acetate resin, Polypropylene resin, vinyl chloride resin, a chlorinated polyether, a vinyl 
chloride- vinyl acetate resin, Polyester resin, a Nylon, a vinyl acetate resin, a furan resin, a nitrile resin, An alkyd resin, 
polyacetal resin, the poly methyl pentene resin, polyamide resin, A polyurethane resin, an epoxy resin, a polyarylate 
resin, a JIARI rate resin, Polysulfone resin, a polyether sulphone resin, a polyarylsulfone resin, Silicone resin, ketone 
resin, polyvinyl butyral resin, a polyether resin, There is optical hardening resin, such as phenol resin, a EVA (ethylene 
vinylacetate copolymer) resin, a ACS (acrylonitrile and chlorinated-polyethylene styrene) resin, a ABS (acrylonitrile 
styrene butadiene rubber) resin, and an epoxy ant rate, etc. Even if it uses these alone, it is also possible to use a 
copolymer, and for two or more sorts to use them, mixing. Moreover, if the resin with which molecular weight differed 
is mixed and used, a degree of hardness and abrasion resistance can be improved and it is desirable. 
[01 18] The electronic-transition agent of this invention contains the compound expressed with the aforementioned 
general formula (1) in the resin. Electronic-transition nature is highly desirable in it being the aforementioned general 
formula (2), and this compound is the aforementioned chemical formula (3) and (14) - (the compound expressed with 23 
is desirable especially in electronic-transition nature and resin phase solubility.). 

[0119] The electronic-transition agent of this invention shows a big effect in the solid solution with a resin especially. 
The way the substituent and resin monomer of an electronic-transition agent molecule paint-ize uniformly in the solvent 
which melts both for the way of similar structure to tend to serve as the solid solution, and make the solid solution form, 
and dry it at this time is uniform, and although it is processed into the film of a large area, it is desirable. As such a 
solvent, a methanol, ethanol, 1-propanol, Alcohols, such as 2-propanol and a butanol, a pentane, a hexane, Saturated 
aliphatic hydrocarbon, such as a heptane, an octane, a cyclohexane, and cycloheptane, Aromatic hydrocarbons, such as 
toluene and a xylene, a dichloromethane, a dichloroethane, Chlorine-based hydrocarbons, such as chloroform and a 
chlorobenzene, a wood ether, Ether, such as diethylether, a tetrahydrofuran (THF), and methoxy ethanol, Ketones, such 
as an acetone, a methyl ethyl ketone, a methyl isobutyl ketone, and a cyclohexanone There are ester, such as an ethyl 
formate, a formic-acid propyl, methyl acetate, ethyl acetate, propyl acetate, butyl acetate, and a methyl propionate, N.N- 
dimethylformamide, dimethyl sulfoxide, etc. Even if it uses these independently, they may mix and use two or more 
kinds of solvents. 

[0120] Moreover, if the resin to be used is thermoplastics, the compound of this invention can be directly added to the 
resin heated and softened, and it can also consider as an electronic-transition agent. As temperature to heat, more than a 
glass transformation point is desirable, and beyond the melting point is still more desirable. And when a resin and 
compatibility with a high glass transformation point are low, a little solvent can be added and kneaded and it can also 
consider as an electronic-transition agent. 
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[0121] Moreover, in order to take out optical transparency, the electronic-transition agent of this invention should make 
the addition of the compound of this invention to a resin a necessary minimum amount, below its compound 100 weight 
section of this invention is desirable to the resin 10 weight section, and below its 50 weight sections are still more 
desirable. 

[0122] Furthermore, other charge transfer matter can be added to the electronic-transition agent of this invention, and an 
electrical property can be improved to it. As charge transfer matter which can be added because of such improvement A 
polyvinyl carbazole, a halogenation polyvinyl carbazole, a polyvinyl pyrene, A polyvinyl indolo quinoxaline, polyvinyl 
benzothiophene, a polyvinyl anthracene, A polyvinyl acridine, a polyvinyl pyrazoline, a polyacethylene, the poly 
thiophene, Polypyrrole, a polyphenylene, a polyphenylene vinylene, a PORJISO thianaphthene, Conductive polymer 
compounds, such as the poly aniline, the poly diacetylene, the poly HEPUTA G en, poly pyridine diyl, the poly 
quinoline, a polyphenylene sulfide, poly ferro SENIREN, poly peri naphthylene, and the poly phthalocyanine, can be 
used, moreover ~ as a low molecular weight compound - trinitro full - me « nitrogen-containing heterocyclic 
compounds, such as polynuclear aromatic compounds, such as anthracenes, such as non, a tetracyanoethylene, a 
tetracyano quinodimethan, a quinone, diphenoquinone, a naphthoquinone, anthraquinone, and these derivatives, a 
pyrene, and a phenanthrene, Indore, a carbazole, and an imidazole, and full -- me -- non, a fluorene, an OKISA diazole, 
an oxazole, a pyrazoline, a hydrazone, a triphenylmethane color, a triphenylamine, an enamine, a stilbene, a butadiene 
compound, etc. 

[0123] Moreover, the solid polymer electrolyte which doped metal ions, such as Li ion, can be used for high molecular 
compounds, such as a polyethylene oxide, a polypropylene oxide, a polyacrylonitrile, and a polymethacrylic acid. 
[0124] Furthermore, even if it can use the organic electron donor acceptor complex formed with the electron-donative 
compound represented with a tetrapod thia full BAREN-tetracyano quinodimethan, and the electronic receptiveness 
compound, and it adds one sort of these, and mixes two or more sorts of compounds and adds, a desired electronic- 
transition property can be acquired. 

[0125] In addition, in the range which does not spoil an electronic-transition property, to the electronic-transition agent 
of this invention, an antioxidant, an ultraviolet ray absorbent, a radical scavenger, a softener, a curing agent, a cross 
linking agent, etc. can be added, and improvement in the electrical property of an electronic-transition agent, endurance, 
and a mechanical characteristic can be aimed at to it. 

[0126] Moreover, these electronic-transitions agent is applicable as various high-performance material, such as high 
conductivity matter by for example, an electrophotography photo conductor, an electric conduction agent, the 
electrification control agent, the EL element, the sensitizer of photochemical reaction, and the electron donor acceptor 
complex. 

[0127] [Explanation of an application] 

The electrophotography photo conductor of the explanation this invention of an electrophotography photo conductor is 
an electrophotography photo conductor with which the photosensitive layer was prepared on the conductive base, and 
contains an iso OKISAZORIRIDEN compound as charge transfer matter in the photosensitive layer. 
[0128] The sign 1 1 of dr awi ng 1 and the sign 12 of dr awin g 2 show the electrophotography photo conductor of an 
example of this invention, it is the thing of monolayer distributed type [ photo conductor / electrophotography /ll/ 
photo conductor / electrophotography / 12 / a functional discrete type and ], and both of the electrophotography photo 
conductors 1 1 and 12 are the operation forms at the time of using the organic thin film containing the compound of this 
invention for a photosensitive layer. 

[0129] The charge generating layer 2 and the charge transfer layer 3 are formed in this order on the conductive cylinder- 
like base material 1, and, as for the electrophotography photo conductor 1 1 shown in drawing 1 , a photosensitive layer 
4 is constituted by these charges generating layer 2 and the charge transfer layer 3. 

[0130] The charge generating layer 2 shown in drawin g 1 has the charge generating matter at least, and can form this 
charge generating layer 2 by using a binder resin and binding the charge generating matter on the conductive base 
material 1 used as the ground. 

[013 1] Although various kinds of methods, such as a well-known method, can be used as the formation method of the 
charge generating layer 2, the coating liquid which distributed or dissolved the charge generating matter with the 
suitable solvent with the binder resin can be applied on the conductive base material 1 used as a predetermined ground, 
and the method of drying can be used. Moreover, the charge generating layer 2 can also be formed by carrying out 
vacuum deposition of the charge generating matter. 

[0132] The charge transfer layer 3 has the charge transfer matter mentioned later at least, and can form this charge 
transfer layer 3 by using a binder resin and binding the charge transfer matter for example, on the charge generating 
layer 2 used as the ground. 

[0133] Although various kinds of methods, such as a well-known method, can be used as the formation method of the 
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charge transfer layer 3, in the usual case, the coating liquid which distributed or dissolved the charge transfer matter 
with the suitable solvent with the binder resin can be applied on the charge generating layer 2 used as a predetermined 
ground, and the method of drying can be used. 

[0134] Although the electrophotography photo conductor of this invention is caught neither by the electrification 
method nor lamination, the thing which made the compound of a general formula (1) contain as charge transfer matter 
in the charge transfer layer of the functional discrete-type photo conductor especially in a right electrification method, 
and its thing which made the general formula (1) contain as charge transfer matter in the photosensitive layer of 
monolayer distributed type are desirable. A latent image is made to form by a right electrification method electrifying a 
positive charge on an electrophotography photo conductor front face, moving the negative charge generated from the 
charge generating matter by exposure light irradiation for latent-image formation, combining it with the positive charge 
charged on the front face, and vanishing a surface charge. The compound of a general formula (1) is the material for 
moving the negative charge generated by exposure light irradiation, and since electronic-transition nature is high, it can 
offer the electrophotography photo conductor in which a good property is shown. 

[0135] Moreover, the thing which made the compound of a general formula (1) contain in the charge generating layer of 
the functional discrete-type photo conductor in a negative electrification method is also desirable. A latent image is 
made to form by a negative electrification method electrifying a negative charge on an electrophotography photo 
conductor front face, moving the positive charge generated from the charge generating matter by exposure light 
irradiation for latent-image formation, combining it with the negative charge charged on the front face, and vanishing a 
surface charge. A high material of electron hole volatility is used as charge transfer matter. By making the compound of 
a general formula (1) contain in a photosensitive layer, properties, such as a fall of a rest potential and suppression of 
memory, are improvable with the high electronic-transition nature of a general formula (1). 
[0136] Moreover, the sign 12 of drawin g 2 is a monolayer type electrophotography photo conductor which is an 
example of this invention, and if the same sign is attached and explained to the same member as the electrophotography 
photo conductor 1 1 of the first aforementioned example, in this electrophotography photo conductor 12, the 
photosensitive layer 4 of a monolayer which made the charge generating matter and the charge transfer matter contain is 
formed on the conductive base material 1 . 

[0137] Although various kinds of methods, such as a well-known method, can be used as the formation method of a 
photosensitive layer 4, the charge generating matter mentioned later can be distributed or dissolved with a suitable 
solvent with a binder resin, the coating liquid which dissolved the charge transfer matter mentioned further later can be 
applied on the conductive base material 1 used as a predetermined ground, and the method of drying can be used. 
[0138] In the conductive base material 1 which can be used for this invention Aluminum, magnesium, brass, stainless 
steel, nickel, chromium, Metal simple substances, such as titanium, gold, silver, copper, tin, platinum, molybdenum, and 
an indium, and the processing object of the alloy, The plastic sheet and film which processed conductive matter, such as 
the aforementioned metal and carbon, by methods, such as vacuum evaporationo and plating, and gave conductivity, 
Furthermore, the conductive base material 1 can be constituted using various material which has conductivity, without 
being restricted to a kind or a configuration, such as a tin oxide, indium oxide, iodation aluminum, and electrically 
conductive glass covered with copper iodide. 

[0139] What generally formed the resin layer on the thing which carried out alumite processing of a cylinder-like 
aluminium-pipe simple substance or its front face, the aluminium pipe, or the alumite layer is used well. This resin layer 
has the improvement function in adhesion, the barrier function to prevent the influx current from a base material, the 
defective covering function of a support surface, etc. Various resins, such as a polyethylene resin, acrylic resin, an 
epoxy resin, polycarbonate resin, a polyurethane resin, vinyl chloride resin, a vinyl acetate resin, polyvinyl butyral resin, 
polyamide resin, and a Nylon, can be used for this resin layer. These resin layers may be constituted from an 
independent resin, and two or more kinds of resins may be mixed, or they may be constituted combining alumite 
processing. Moreover, metallic compounds, a metallic oxide, carbon, a silica, resin fine particles, etc. can also be 
distributed in a layer. 

[0140] Furthermore, various pigments, the electronic receptiveness matter, the electron-donative matter, etc. can also be 
made to contain for a property improvement. 

[0141] As charge generating matter which can be used for this invention, a selenium and selenium-tellurium, selenium- 
arsenic, an amorphous silicon, a phthalocyanine pigment, a monoazo pigment, a tris azo pigment, a polyazo pigment, an 
indigo pigment, a toluidine pigment, a pyrazoline pigment, a perylene pigment, a Quinacridone pigment, pyrylium salt, 
etc. can be used, for example. In order that a disazo pigment and a phthalocyanine pigment may especially obtain 
sensitivity also in these, it is desirable at a point with sufficient affinity with the compound of this invention. 
[0142] As a phthalocyanine pigment, especially the diol adduct of the oxy-titanium phthalocyanine which shows an 
optical absorption to a long wavelength field, a copper phthalocyanine, a non-metal phthalocyanine, a hydroxy gallium 



Page 20 of 37 



phthalocyanine, and an oxy-titanium phthalocyanine is desirable. These charge generating matter may be used alone, in 
order to obtain suitable photosensitivity wavelength and suitable sensitization, may mix two or more kinds and may be 
used. 

[0143] To the binder resin which can be used in order to form a photosensitive layer 4 Polycarbonate resin, styrene 
resin, acrylic resin, styrene-acrylic resin, An ethylene- vinyl acetate resin, polypropylene resin, vinyl chloride resin, A 
chlorinated polyether, a vinyl chloride- vinyl acetate resin, polyester resin, A Nylon, a vinyl acetate resin, a furan resin, a 
nitrile resin, an alkyd resin, Polyacetal resin, the poly methyl pentene resin, polyamide resin, a polyurethane resin, An 
epoxy resin, a polyarylate resin, a JIARI rate resin, polysulfone resin, A polyether sulphone resin, a polyarylsulfone 
resin, silicone resin, Ketone resin, polyvinyl butyral resin, a polyether resin, phenol resin, There is optical hardening 
resin, such as a EVA (ethylene vinylacetate copolymer) resin, a ACS (acrylonitrile and chlorinated-polyethylene 
styrene) resin, a ABS (acrylonitrile styrene butadiene rubber) resin, and an epoxy ant rate, etc. Even if it uses these 
alone, it is also possible to use a copolymer, and for two or more sorts to use them, mixing. 
[0144] Moreover, if the resin with which molecular weight differed is mixed and used, a degree of hardness and 
abrasion resistance can be improved and it is desirable. The aforementioned binder resin is applicable to both the charge 
generating layer 2 and the charge transfer layer 3 in the functional discrete-type photo conductor shown in drawing 2 . 
[0145] As a solvent used for coating liquid, a methanol, ethanol, 1-propanol, Alcohols, such as 2-propanol and a 
butanol, a pentane, a hexane, Saturated aliphatic hydrocarbon, such as a heptane, an octane, a cyclohexane, and 
cycloheptane, Aromatic hydrocarbons, such as toluene and a xylene, a dicWoromethane, a dichloroethane, Chlorine- 
based hydrocarbons, such as chloroform and a chlorobenzene, a wood ether, Ether, such as diethylether, a 
tetrahydrofuran (THF), and methoxy ethanol, Ketones, such as an acetone, a methyl ethyl ketone, a methyl isobutyl 
ketone, and a cyclohexanone There are ester, such as an ethyl formate, a formic-acid propyl, methyl acetate, ethyl 
acetate, propyl acetate, butyl acetate, and a methyl propionate, N.N-dimethylformamide, dimethyl sulfoxide, etc. Even if 
it uses these independently, they may mix and use two or more kinds of solvents. 

[0146] The electrophotography photo conductor of this invention contains the compound expressed with the 
aforementioned general formula (1) as charge transfer matter in the photosensitive layer 4. Since coloring nature is low 
and it can distribute by high concentration in a photosensitive layer highly [ electronic-transition nature ], this 
compound is desirable. Moreover, electronic-transition nature is highly desirable more in it being the compound 
expressed with a general formula (2), and with the compound expressed with a chemical formula (3) and (14) - (23), 
especially since compatibility with a resin is also good, it is desirable. 

[0147] Furthermore, other charge transfer matter can also be added to the electrophotography photo conductor of this 
invention. In this case, since sensitivity can be raised or a rest potential can be reduced, the property of the 
electrophotography photo conductor of this invention is improvable. 

[0148] As charge transfer matter which can be added because of such property improvement A polyvinyl carbazole, a 
halogenation polyvinyl carbazole, a polyvinyl pyrene, A polyvinyl indolo quinoxaline, polyvinyl benzothiophene, a 
polyvinyl anthracene, A polyvinyl acridine, a polyvinyl pyrazoline, a polyacethylene, the poly thiophene, Polypyrrole, a 
polyphenylene, a polyphenylene vinylene, a PORIISO thianaphthene, Conductive polymer compounds, such as the poly 
aniline, the poly diacetylene, the poly HEPUTA G en, poly pyridine diyl, the poly quinoline, a polyphenylene sulfide, 
poly ferro SENIREN, poly peri naphthylene, and the poly phthalocyanine, can be used, moreover ~ as a low molecular 
weight compound « trinitro full - me ~ nitrogen-containing heterocyclic compounds, such as polynuclear aromatic 
compounds, such as anthracenes, such as non, a tetracyanoethylene, a tetracyano quinodimethan, a quinone, 
diphenoquinone, a naphthoquinone, anthraquinone, and these derivatives, a pyrene, and a phenanthrene, Indore, a 
carbazole, and an imidazole, and full - me - non, a fluorene, an OKIS A diazole, an oxazole, a pyrazoline, a hydrazone, 
a triphenylmethane color, a triphenylamine, an enamine, a stilbene, a butadiene compound, etc. 
[0149] Moreover, the solid polymer electrolyte which doped metal ions, such as Li ion, can be used for high molecular 
compounds, such as a polyethylene oxide, a polypropylene oxide, a polyacrylonitrile, and a polymethacrylic acid. 
[0150] Furthermore, even if it can use the organic electron donor acceptor complex formed with the electron-donative 
compound represented with a tetrapod thia full BAREN-tetracyano quinodimethan, and the electronic receptiveness 
compound, and it adds one sort of these, and mixes two or more sorts of compounds and adds, a desired photo 
conductor property can be acquired. 

[0151] In addition, in the range which does not spoil the property of an electrophotography photo conductor, in the 
coating liquid for manufacturing the photo conductor of this invention, an antioxidant, an ultraviolet ray absorbent, a 
radical scavenger, a softener, a curing agent, a cross linking agent, etc. can be added, and improvement in the property 
of a photo conductor, endurance, and a mechanical characteristic can be aimed at in it. 

[0152] Furthermore, if a distributed stabilizer, a sedimentation inhibitor, a color separation inhibitor, a leveling agent, a 
defoaming agent, a thickener, a flatting, etc. are added, the result appearance of a photo conductor and the life of coating 
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liquid are improvable. 

[0153] In addition, on a photosensitive layer 4, organic thin films, such as an epoxy resin, melamine resin, a polyvinyl- 
formal resin, polycarbonate resin, a fluororesin, a polyurethane resin, and silicon resin, and the thin film which consists 
of the siloxane structure formed by the hydrolyzate of a silane coupling agent may be formed, and a surface-protection 
layer may be prepared. In this case, since the endurance of a photo conductor improves, it is desirable. You may prepare 
this surface-protection layer in order to raise other functions other than the improvement in endurance. 
[0154] Organic electroluminescent element of the explanation this invention of organic electroluminescent element is 
characterized by containing the compound expressed with a general formula (1) to inter-electrode [ of a couple ] as a 
compound in which electronic-transition nature is shown in the organic electroluminescent element which has the layer 
which comes to contain an emitter at least. 

[0155] Organic electroluminescent element is an element which formed the monolayer or the multilayer organic thin 
film in inter-electrode. In the monolayer type case, the luminous layer is prepared between an anode plate and cathode. 
A luminous layer contains luminescent material, and in order to move the electron which moved from the electron hole 
or cathode which was poured in from the anode plate in addition to it to luminescent material, it may contain electron 
hole move material or electronic-transition material. Luminescent material may have electron hole volatility or 
electronic-transition nature. A multilayer type has the organic electroluminescent element which carried out the 
laminating of a luminous layer, an electronic-transition layer, and the electron hole moving bed to inter-electrode. Each 
class changes the order of a laminating suitably according to the purpose. 

[0156] As a luminescent material, an anthracene, naphthalene, a phenanthrene, a pyrene, A tetracene, a coronene, a 
chrysene, a fluorescein, a perylene, a phtalo perylene, Non [ naphthalo perylene and peri non, / phtalo peri non, / 
naphthalo peri ] A diphenyl butadiene, a tetrapod phenyl butadiene, a coumarin, an OKISA diazole, Aldazine, screw 
benzo KISAZORIN, screw styryl, a pyrazine, a cyclopentadiene, A quinoline metal complex, an amino quinoline metal 
complex, a benzo quinoline metal complex, An imine, a diphenylethylene, a vinyl anthracene, a diamino carbazole, A 
triphenylamine, a benzidine type triphenylamine, a styryl amine type triphenylamine, A diamine type triphenylamine 
pyran, thiopyran, poly methine, merocyanine, There are an imidazole chelation oxy-NOIDO compound, a porphyrin 
metal complex, a phthalocyanine complex, a rare earth metal complex, a Quinacridone, rubrene and an object for dye 
laser, a fluorochrome for brightening, etc. 

[0157] As an electron hole move material, a phthalocyanine derivative, a naphthalocyanine derivative, A porphyrin 
derivative, an oxazole, an OKISA diazole, a triazole, An imidazole, imidazolone, imidazole thione, a pyrazoline, a 
pyrazolone, A tetrahydro imidazole, an oxazole, an OKISA diazole, a hydrazone, An acyl hydrazone, the poly aryl 
alkane, a stilbene, a butadiene, an amine, a diamine, a triphenylamine, Indore, a carbazole, a triphenylmethane color, an 
enamine, etc., Polymeric materials, such as those derivatives and a polyvinyl carbazole, polysilane, and a conductive 
polymer, etc. are raised. 

[0158] as electronic-transition material - everything but the iso OKISAZORIRIDEN compound of this invention - a 
quinolinol complex and full - me non, an anthra quinodimethan, diphenoquinone, thiopyran dioxide, an oxazole, an 
OKISA diazole, a triazole, an imidazole, perylene tetracarboxylic acid, deflection ORENIRIDEN methane, an anthra 
quinodimethan, anthrones, etc. and those derivatives exist 

[0159] As a conductive material used for an anode plate, as for metal oxide, such as tin oxide used for those alloys, such 
as carbon, aluminum, brass, stainless steel, chromium, titanium, copper, tin, molybdenum, an indium, vanadium, iron, 
cobalt, nickel, a tungsten, silver, gold, platinum, and palladium, and an ITO substrate, and a NESA substrate, indium 
oxide, iodation aluminum, and copper iodide, and a fUrther, organic conductive resin, such as the poly thiophene and 
polypyrrole, be used 

[0160] As conductive matter used for cathode, although those alloys, such as magnesium, calcium, tin, lead, titanium, an 
yttrium, a lithium, a ruthenium, manganese, and aluminum, are used, it is not limited to these. As an alloy, although 
magnesium/silver, magnesium/indium, a lithium/aluminum, etc. are mentioned as an example of representation, it is not 
limited to these. 

[0161] The ratio of an alloy is controlled by the temperature of the source of vacuum evaporationo, atmosphere, the 
degree of vacuum, etc., and is chosen as a suitable ratio. As long as an anode plate and cathode have the need, they may 
be formed of the lamination more than a bilayer. 
[0162] 

[Example] Hereafter, the application example of the electrophotography photo conductor which are the example of 
manufacture of the compound concerning this invention, the example of an electronic-transition agent, and an 
application, and organic electroluminescent element is explained in detail. First, an example of the manufacture method 
of a compound expressed with the aforementioned general formula (1) is explained. 

[0163] Chloroform 25ml was made to suspend 2 and 6-G tert-butyl benzoquinone 2.2g which is the <example 1 of 
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manufacture benzoquinone compound, and 3-phenyl-5-iso oxazolone 1.6g which is an iso oxazolone compound, 
triethylamine (NEt3) O.lg was added to this as a base catalyst, and it flowed back for 14 hours. Reaction mixture was 
rinsed after cooling and vacuum concentration of the organic layer was carried out. The column chromatography (silica 
gel : an expansion solvent hexane / toluene = 20/1) separated the sludge, and the 1 .7g orange crystal was obtained. Yield 
was 47%. This reaction is shown in the following reaction formula (11). 
[0164] 

[Formula 65] 

t-Bu t-Bu 0 

t-Bu t-Bu Ph 

[0165] The obtained matter was identified being 2, 6-G tert-butyl-4-(3-phenyl-5-oxo-4-iso OKISAZORIRIDEN)-2, and 
5-cyclohexadiene-l-ON from the measured value shown in the following table 9. 
[0166] 
[Table 9] 

S 9 : gMSii 

mp 181.2- 182.1 r 

IR (KBr) :871, 1154, 1367, 1486, 1552, 1624, 1737, 2957 cm " 1 . 

1 HNMR (CDCU) 6 : 0.93 (s, 9H, tert - Bu) , 

1.33 (s,9H,tert-Bu) . 

6.92 (d, 1H, aromatic H) , 

7.40-7.60 (m,5H,Ph -H) , 

8.70 (d, 1H, aromatic H) . 
MS (m/z) :363 (M+) . (^S:363.45) 

TumftVT (C23H 26 N0 3 ) 

C:76.01, H:6.93, N:3.85. 
C:75.67, H:7,31, N:3.69. 



[0167] In addition, drawing 3 , drawin g 4 , and drawing J5 show the IR-spectrum view of the compound expressed with a 
chemical formula (3), MS spectrum view, and 1 H-NMR spectrum view, respectively. 

[0168] In the same experiment as the example 1 of the <example 2 of manufacture> aforementioned manufacture, 
except having replaced with a 1 and 8-diazabicyclo [5.4.0] UNDESE 7-en (DBU) the triethylamine which is a base 
catalyst, it experimented like the example 1 and the quality of the specified substance was obtained at 38% of yield. 
[0169] In the same experiment as the example 1 of the <example 3 of manufacture> aforementioned manufacture, 
except having replaced with the pyridine the triethylamine which is a base catalyst, it experimented like the example 1 
and the quality of the specified substance was obtained at 42% of yield. 

[0170] In the same experiment as the example 1 of the <example 4 of manufacture> aforementioned manufacture, 
except having replaced with 2 and 6-lutidine the triethylamine which is a base catalyst, it experimented like the example 
1 and the quality of the specified substance was obtained at 45% of yield. 

[0171] In die same experiment as the example 1 of the <example 6 of manufacture> aforementioned manufacture, 
except having replaced with toluene the chloroform which is an inert solvent, and having replaced with the sodium 
hydroxide the triethylamine which is a base catalyst, it experimented like the example 1 and the quality of the specified 
substance was obtained at 35% of yield. 

[0172] In the same experiment as the example 1 of the <example of comparison manufacture> aforementioned 
manufacture, when experimented like the example 1 except not using the triethylamine which is a base catalyst, the 
reaction did not advance and the quality of the specified substance was not obtained. 

[0173] Next, the example of electron mobility measurement of the electronic-transition agent in this invention is 
explained with the example of comparison. 

[0174] Dry grinding of the <example 1> oxy-titanium phthalocyanine 5g is carried out with a paint shaker with glass- 
bead 50ml for 100 hours. Next, n-propanol 50ml and polyvinyl-butyral 5g are added, and wet milling is carried out for 1 
hour. Furthermore, methyl-ethyl-ketone 100ml is added as a solvent, and it distributes for 10 hours. The obtained 
dispersion liquid were applied by the bar coating machine on the PET film with aluminum, it dried, and the charge 
generating layer with a thickness of 0.5 micrometers was formed. Subsequently, the coating liquid which consists of the 
compound 8 weight section and the polycarbonate 10 weight section which are shown in the above-mentioned chemical 
formula (3), and the tetrahydrofuran (THF) 100 weight section was adjusted, and it applied by the bar coating machine, 
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and dried at 80 degrees C for 1 hour, and the charge transfer layer of 10 micrometers of thickness was formed. 
[0175] 0.04-micrometer (400A) vacuum evaporationo of the gold was carried out as a counterelectrode on the charge 
transfer layer, electric field were given to the film, laser pulsed light was irradiated, and electron mobility was 
measured. 

[0176] (Example 1 of comparison) In the same thin film as the aforementioned example 1, the thin film was produced 
and measured like the example 1 except having replaced the compound expressed with a chemical formula (3) with the 
compound expressed with a chemical formula (10). 

[0177] (Measurement result) In electric-field 3.0x105 V/cm, the aforementioned example 1 is electron mobility 5x10- 
8cm2/Vsec, and it was checked that electron mobility is quicker than lxlO-9cm2/Vsec of the aforementioned example 1 
of comparison. 

[0178] Although the application example in this invention is explained with the example of comparison below, this 
invention is not limited by the following example unless the summary is exceeded. 

[0179] On the glass plate with an ITO electrode of which example application example 1> washing of creation of 
organic electroluminescent element was done, vacuum deposition of the compound shown in the above-mentioned 
chemical formula (3) was carried out, and the emitter layer of 0.07 micrometers of thickness was obtained. The organic 
electroluminescent element 21 which carries out the vacuum evaporationo of the alloy which mixed silver with 
magnesium by 10:1, furthermore forms the electrode of 0.2 micrometers of thickness on it, and is shown in drawing 6 
was obtained. The signs 23, 24, 25, and 26 of drawing 6 are a glass plate, an ITO electrode, an emitter layer, and an 
electrode, respectively. As for this element, luminescence of about 100 cd/m2 was obtained by direct-current- voltage 



[0180] It is the following chemical formula (12) as example application example 2> of creation charge generating 
matter of the electrophotography photo conductor for copying machines. [0181] 
[Formula 66] 



[0182] It is alike, scatters a kneaded part by the sand mill by using the THF80 weight section as a solvent as the disazo 
pigment 1 weight section and the binder resin which are shown for 10 hours at the polycarbonate 10 weight section, and 
is the following chemical formula (13) and [0183] as charge transfer matter further. 
[Formula 67] 



[0184] The compound 2 weight section which is boiled and is shown in the shown triphenyl diamine compound 9 
weight section and a formula (3) was dissolved, and coating liquid was prepared. And the dip painting cloth was carried 
out to drum lifting made from aluminum which is the conductive base material 1 using this coating liquid, the 
photosensitive layer 4 which dried at 80 degrees C for 1 hour, and served both as charge generating of 20 micrometers 
of thickness and charge transfer was formed, and the monolayer type electrophotography photo conductor was 
manufactured. 

[0185] (Example 2 of comparison) In the same electrophotography photo conductor as the aforementioned application 
example 2, the monolayer type electrophotography photo conductor was produced like the example 2 except having 
replaced the compound expressed with a formula (3) with the compound expressed with a chemical formula (10). 
[0186] Dry grinding of the example Application example 3> of creation oxy-titanium phthalocyanine 5g of the 
electrophotography photo conductor for printers is carried out with a paint shaker with glass-bead 50ml for 100 hours. 
Next, n-propanol 50ml and polyvinyl-butyral 5g are added, and wet milling is carried out for 1 hour. Furthermore, 
methyl-ethyl-ketone 100ml is added as a solvent, and it distributes for 10 hours. The dip painting cloth of the obtained 
dispersion liquid was carried out to drum lifting made from aluminum which is the conductive base material 1, it dried 
and the charge generating layer 2 with a thickness of 0.2 micrometers was formed. 

[0187] Subsequently, the coating liquid which consists of the compound 8 weight section and the polycarbonate 10 
weight section which are shown in the above-mentioned chemical formula (3), and the tetrahydrofuran (THF) 100 
weight section was prepared, the dip painting cloth of the drum which formed the charge generating layer 2 in this 
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coating liquid was carried out, it dried at 80 degrees C for 1 hour, the charge transfer layer 3 of 20 micrometers of 
thickness was formed, and the laminating type electrophotography photo conductor was manufactured. 
[0188] (Example 3 of comparison) In the same electrophotography photo conductor as the aforementioned application 
example 3, the laminating type electrophotography photo conductor was produced like the example 3 except having 
replaced the compound expressed with a chemical formula (3) with the compound expressed with a formula (10). 
[0189] It scattered a kneaded part by the sand mill by having used the THF80 weight section as the solvent as the oxy- 
titanium phthalocyanine 1 weight section and a binder resin as application example 4> charge generating matter for 10 
hours at the polycarbonate 10 weight section, the compound 2 weight section shown in the triphenyl diamine compound 
9 weight section further shown in a chemical formula (13) as charge transfer matter and a chemical formula (3) was 
dissolved, and coating liquid was prepared. And the dip painting cloth was carried out to drum lifting made from 
aluminum which is the conductive base material 1 using this coating liquid, the photosensitive layer 4 which dried at 80 
degrees C for 1 hour, and served both as charge generating of 20 micrometers of thickness and charge transfer was 
formed, and the monolayer type electrophotography photo conductor was manufactured. 

[0190] (Example 4 of comparison) In the same electrophotography photo conductor as the aforementioned application 
example 4, the monolayer type electrophotography photo conductor was produced like the example 4 except having 
replaced the compound expressed with a chemical formula (3) with the compound expressed with a chemical formula 
(10). 

[0191] (Measurement conditions) The corona discharge machine was set up so that corona discharge current might be 
set to 17microA, the electrophotography photo conductor manufactured in the aforementioned application examples 2-4 
and the examples 2-4 of comparison was right-electrified by corona discharge in the dark place, and electrification 
potential was measured. Then, it exposed by the white light and light exposure E / 50 which the surface potential of each 
electrophotography photo conductor reduces by half from 700V to 350V (luxxsec) were measured. This reduction-by- 
half light exposure is a value which shows the sensitivity of an electrophotography photo conductor. 
[0192] (Measurement result) The measurement result of the aforementioned application example 2 and the example 2 of 
comparison is as in Table 10. 
[0193] 





(V) 


mtftm (E/50) 




650 


3 5 




590 


6 0 



[0194] The aforementioned application example 2 and the example 2 of comparison are the results in the monolayer 
distributed photo conductor for right electrification copying machines. When an application example and the example of 
comparison are contrasted, by using the electronic-transition matter of a chemical formula (3) shows that a photo 
conductor [ high sensitivity / matter / electronic-transition / of a chemical formula (10) ] / is obtained. Moreover, 
electrification nature also becomes good by using the electronic-transition matter of a chemical formula (3). 
[0195] The measurement result of the aforementioned application example 3 and the example 3 of comparison is as in 
the following table 1 1 . 
[0196] 



m 


^SSffl (V) 


m%m. (E/50) 




570 


1.5 


imm3 


550 


2.5 



[0197] The application example 3 and the example 3 of comparison are the results in the laminating type photo 
conductor for right electrification printers. When an application example and the example of comparison are contrasted, 
by using the electronic-transition matter of a chemical formula (3) shows that a photo conductor [ high sensitivity / 
matter / electronic-transition / of a chemical formula (10) ] / is obtained. 

[0198] The measurement result of the aforementioned application example 4 and the example 4 of comparison is as in 

the following table 12. 

[0199] 



m 




mtftS. (E/50) 




520 


2.0 


tfc*H5«4 


550 


2.8 
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[0200] The application example 4 and the example 4 of comparison are the results in the monolayer distribution photo 
conductor for right electrification printers. When an application example and the example of comparison are contrasted, 
by using the electronic-transition matter of a chemical formula (3) shows that a photo conductor [ high sensitivity / 
matter / electronic-transition / of a chemical formula (10) ] / is obtained. 

[0201] Other examples of the compound shown in the aforementioned general formula (1) below are explained with the 
example. 

2 which is <example 7 of manufacture> benzoquinone compound, and 5-G tert-butyl benzoquinone 1.1 Og, and 3- 
phenyl-5-iso oxazolone 0.8 lg which is an iso oxazolone compound were dissolved in pyridine 25ml which is a base 
catalyst, and it was made to react for 30 minutes at 100 degrees C. Vacuum concentration of the reaction mixture was 
carried out after cooling. The column chromatography (silica gel : an expansion solvent hexane / ethyl-acetate = 30/1) 
separated the sludge, and 0.70g of brown crystals was obtained. Yield was 38%. This reaction is shown in the following 
reaction formula (24). 
[0202] 

[Formula 68] 

t-Bu t-Bu 0 

O-0-o ^V>0 Effi o-pM^? (24) 

t-Bu t-Bu Ph 

[0203] The obtained matter was identified being 2, 5-G tert-butyl-4-(3-phenyl-5-oxo-4-iso OKISAZORIRIDEN)-2, and 
5-cyclohexadiene-l-ON from the measured value shown in the following table 13. 
[0204] 
[Table 13] 

m i 3 : mmm 

mp 174.2 t (frM) 

IR(KBr) :884, 1182, 1364, 1469, 1500, 1616, 1655, 1700, 

2965 cm 1 . 

1 H-NMR(CDC1 3 ) 8 : 1.16 <s, 9H, tert-Bu) , 

1.21 (s, 9H, tert-Bu), 
6.56 (d, 1H, aromatic H), 
7.43 (m, 6H, aromatic H) . 
MS(m/z) : 363 (M+). 

TtmfttiT (C 2 jH J3 N0 3 ) 

fr&fil C:76.01, H:6.93, N:3.85. 
HaiHft C:75.88, H:7.12, N:3.95. 



[0205] In addition, drawing 7 , drawin g 8 , and drawin g 9 show the IR-spectrum view of the iso OKISAZORIRIDEN 
compound (2, 5-G tert-butyl-4-(3-phenyl-5-oxo-4-iso OKISAZORIRIDEN)-2, 5-cyclohexadiene-l-ON) expressed with 
a chemical formula (14), MS spectrum view, and 1 H-NMR spectrum view, respectively. 

[0206] 3-(4-tert-buthylphenyl)- which is the 1.1 Og of the same benzoquinone compounds as what was used for the 
example 7 of the <example 8 of manufacture> manufacture, and an iso oxazolone compound ~ 5-iso oxazolone 1.09g 
was dissolved in pyridine 12.5ml which is a base catalyst, and it was made to react at 100 degrees C for 2 hours Vacuum 
concentration of the reaction mixture was carried out after cooling. The column chromatography separated the sludge on 
the same conditions as the example 7 of manufacture, and 0.5 lg of light yellow crystals was obtained. Yield was 24%. 
This reaction is shown in the following reaction formula (25). 
[0207] 

[Formula 69] 
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[0208] the measured value which shows the obtained matter in the following table 14 - 2 and 5-G tert-butyl-4-[3-(4- 
tert-buthylphenyl)-5-oxo-4- iso - it was identified being OKISAZORIRIDEN]-2 and 5-cyclohexadiene-l-ON 
[0209] 
[Table 14] 

m 1 4 : mmm 

mp 228 t (ftfa) 

IR(KBr) : 842, 1175, 1364, 1484, 1510, 1655, 1689, 2965 cm 1 . 

] H-NMR(CDC1 3 ) 6 : 1.12 (s, 9H, tert-Bu), 

1.25 (s, 9H, tert-Bu), 

1.28 (s, 9H, tert-Bu), 

6.54 (d, 1H, aromatic H) , 

7.38 (m, 5H, Ph-H) . 
MS(m/z) : 420 (M+). 

7C*##f (C^HjsNOj) 

trgfit C:77.29, H:7.93, N:3.34. 
ggaifiS C:76.98, H:7.78, N:3.12. 



[0210] In addition, drawing 10 , drawin g 1 1 , and drawin g 12 show the IR-spectrum view of the iso 
OKISAZORIRIDEN compound (2, 5-G tert-butyl-4-[3-(4-tert-buthylphenyl)- 5-oxo-4-iso OKISAZORIRIDEN] -2, 5- 
cyclohexadiene-l-ON) expressed with a chemical formula (15), MS spectrum view, and 1 H-NMR spectrum view, 
respectively. 

[021 1] The 1 .09g of the same iso oxazolone compounds as 2, 3, and 6-trimethyl benzoquinone 0.75g which is the 
<example 9 of manufacture> benzoquinone compound, and the thing used for the example 8 of manufacture was 
dissolved in chloroform 13ml, triethylamine (NEt3) 0.50g was added to this as a base catalyst, and the reflux reaction 
was carried out for 3 hours. Vacuum concentration of the reaction mixture was carried out after cooling. The column 
chromatography separated the sludge on the same conditions as the example 7 of manufacture, and 0.21 g of yellow 
crystals was obtained. Yield was 12%. This reaction is shown in the following reaction formula (26). 
[0212] 

[Formula 70] 




[0213] the measured value which shows the obtained matter in the following table 15 ~ 2, 3, and 6-trimethyl-4-[3-(4- 
tert-buthylphenyl)-5-oxo-4- iso — it was identified being OKISAZORIRIDEN] -2 and 5-cyclohexadiene-l-ON 
[0214] 
[Table 15] 

us : mmm 

mp 195 t (#«?) 

IR(KBr) : 844, 1104, 1369, 1495, 1576, 1611, 1649, 1694, 

2969 cm 1 . 

'H-NMR(CDCb) 5 : 1.11 (s, 6H, -CH 3 ), 

1.26 (s, 3H, -CH 3 ), 

1.27 (d, 9H, tert-Bu) , 
6.53 (s, 1H, aromatic H), 
7.38 (m, 4H, Ph-H). 

MS(m/z) : 350 (M + ). 

7cH##f (C 2 7H 3 3N0 3 ) 

frglS C:75.62, H:6.63, N:4.01. 
MftlU C:75.58, H:6.55, N:4.28. 



[021 5] In addition, drawing 13 , drawing 14 , and drawing 15 show the IR-spectrum view of the iso 
OKISAZORIRIDEN compound (2, 3, 6-trimethyl-4-[3-(4-tert-buthylphenyl)- 5-oxo-4-iso OKISAZORIRIDEN] -2, 5- 
cyclohexadiene-l-ON) expressed with a chemical formula (16), MS spectrum view, and 1 H-NMR spectrum view, 
respectively. 
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[0216] 1 and 4-screw-3-(5-oxo-4-iso oxazolyl) benzene 0.6 lg which is the 1.1 Og of the same benzoquinone compounds 
as what was used for the example 1 of the <example 10 of manufacture> manufacture, and an iso oxazolone compound 
was dissolved in pyridine 5ml which is a base catalyst, and it reacted at 60-70 degrees C for 3 hours. The crystal which 
may have had reaction mixture filtered was ****(ed) with the methanol after cooling, and 0.65g of yellowish-brown- 
color crystals was obtained. Yield was 40%. 

[0217] This reaction is shown in the following reaction formula (27). 
[0218] 

[Formula 71] 




[0219] the measured value which shows the obtained matter in the following table 16 - 1 and 4-screw-3-(2, 6-G tert- 
butyl- l-oxo-2, 5-cyclohexadiene-4-ylidene)- it was identified being 5-oxo-4-iso oxazolyl benzene 
[0220] 
[Table 16] 

§16: mizw. 

mp 250 < C£t± 

IR(KBr) :871, 1157, 1365, 1456, 1572, 1628, 1753, 2957 cm 1 . 

'H-NMR (CDCh) 5 : 0.98 (s, 9H, tert-Bu), 

1.34 (s, 9H, tert-Bu), 

6.87 (d, 1H, aromatic H) , 

7.76 (m, 5H, Ph-H) , 

8.73 (d, 1H, aromatic H), 
MS(m/z) : 648 (M + ) . 

7G^t##T (C40H44N2O6) 

ff»1K C:74.05, H:6.84, N:4.32. 
USHC C:74.11, H:7.01, N:4.51. 



[0221] In addition, drawing 16 , drawing 17 , and drawing 18 show the IR-spectrum view of the iso 
OKISAZORIRIDEN compound (1, 4-screw-3-(2, 6-G tert-butyl- l-oxo-2, 5-cyclohexadiene-4-ylidene)- 5-oxo-4-iso 
oxazolyl benzene) expressed with a chemical formula (17), MS spectrum view, and 1 H-NMR spectrum view, 
respectively. 

[0222] After dissolving <example 1 1 of manufacture> ethyl acetoacetate 1 3.01 g in the mixed liquor which consists of 
33ml of water, and toluene 16.5ml, this was cooled at 5 degrees C. 4.3ml of sodium-hydroxide solution was added there 
33% of the weight, and 18ml of sodium hydroxides was simultaneously dropped over 2 hours 33% of the weight with 
TENOIRU chloride 14.66g, keeping at 10 more degrees C or less. After that, to 35 degrees C, temperature was raised 
and it stirred for 1 hour. And the organic phase was separated, 5.35g of ammonium chlorides was added to the organic 
phase, and it stirred overnight. Chloroform extracted this, the column chromatography separated this extract, and oil-like 
ECHIRUTE noil acetate 1 1 Jg was obtained. Yield was 59%. 

[0223] Next, what dissolved ECHIRUTE noil acetate 9.91g in ethanol 20ml, and dissolved 3.37g of hydroxylamine 
hydrochlorides and 4.97g of sodium acetate in 12ml of water there was added, and it flowed back for 2 hours. Then, the 
iso oxazolone compound (3-(2-thienyl)- 5-iso oxazolone) which cooled and deposited by iced water was filtered. They 
were the yield of 6.05g, and 72% of yield. 

[0224] It was made to dissolve in pyridine 3.3ml which is a base catalyst, and the 1.1 Og of the same benzoquinone 
compounds as what was used for the example 1 of manufacture, and 0.84g of iso oxazolone compounds obtained at the 
above-mentioned process were made to react on the same conditions as the example 10 of manufacture finally. Vacuum 
concentration of the reaction mixture was carried out after cooling. The column chromatography (silica gel : an 
expansion solvent hexane / chloroform = 1/1) separated the sludge, the obtained crystal was recrystallized in ethanol, 
and 1.24g of orange crystals was obtained. Yield was 67%. This reaction is shown in the following reaction formula 
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(28). 
[0225] 

[Formula 72] 




[0226] the measured value which shows the obtained matter in the following table 17 -- 2 and 6-G tert-butyl-4-[3-(2- 
thienyl)-5-oxo-4- iso -- it was identified being OKISAZORIRIDEN]-2 and 5-cyclohexadiene- 1 -ON 
[0227] 
[Table 17] 

ii 7 : mmm 

m p 145.0 - 145. 5X1 

IR(KBr) : 841, 1141, 1367, 1431, 1543, 1624, 1745, 2960 cm 1 . 

'H-NMR(CDCh) 8 :1.04 (s, 9H, tert-Bu) , 

1.33 (s, 9H, tert-Bu), 
7.14-7.57 (m, 4H, aromatic H) , 
8.67 (d, 1H, aromatic H) . 
MS(m/z) : 369 (M + ). 

jtmftVt (C2iH 23 NOjS) 

fr»fiE C:68.27, H:6.27, N:3.79. 
Mfflm C:68.05, H:6.U,N;3.82. 



[0228] In addition, drawin g 19 , drawin g 20 , and draw in g 21 show the IR-spectrum view of the iso 
OKISAZORIRIDEN compound (2, 6-G tert-butyl-4-[3-(2-thienyl)- 5-oxo-4-iso OKISAZORIRIDEN] -2, 5- 
cyclohexadiene-l-ON) expressed with a chemical formula (18), MS spectrum view, and 1 H-NMR spectrum view, 
respectively. 

[0229] The TENOIRU chloride used in the example 1 1 of the <example 12 of manufacture manufacture was changed 
into chloro TENOIRU chloride, it reacted on the same conditions as the example 1 1 of manufacture, and oil-like ethyl 
chloro TENOIRU acetate 1 7. 1 9g was obtained. Yield was 74%. 

[0230] furthermore, 3-(5-chloro-2-thienyl)- which is the iso oxazolone compound of a kind with which it changes into 
ECHIRUTE noil acetate, and reacts on the same conditions as the example 1 1 of manufacture using the ethyl chloro 
TENOIRU acetate obtained at the above-mentioned process, and the iso oxazolone compounds of the example 1 1 of 
manufacture differ - 5-iso oxazolone 8.0g was obtained Yield was 65%. 

[0231] Using the 1.1 Og of the same benzoquinone compounds as what was used for the example 1 1 of manufacture, and 
l.Olg of iso oxazolone compounds obtained at the above-mentioned process, it experimented on the same conditions as 
the example 1 1 of manufacture, and 1.1 lg of brown crystals was obtained. Yield was 55%. This reaction is shown in the 
following reaction formula (29). 
[0232] 

[Formula 73] 




CI 



[0233] the measured value which shows the obtained matter in the following table 18-2 and 6-G tert-butyl-4-[3-(5- 
chloro-2-thienyl)-5-oxo-4- iso - it was identified being OKISAZORIRIDEN]-2 and 5-cyclohexadiene- 1 -ON 
[0234] 
[Table 18] 
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11 8 : MMM 



m 157 6 ~ 158 1 ^0 

IR(KBr) : 850, 1139, 1367, 1437, 1549, 1622, 1754, 2967 cm 1 . 

1 H-NMR(CDC1 3 ) 8 : 1.11 (s, 9H, tert-Bu), 

1.33 (s, 9H, tert-Bu), 
7.06-7.23 (m, 3H, aromatic H), 
8.70 (d, 1H, aromatic H) . 
MS(m/z) : 403 (M + ). 

Ttmftft (C 2 iH 22 ClN0 3 S) 

MHtt C:62.44, H:5.49, N:3.47. 
C:62.28, H:5.67, N:3.39. 



[0235] In addition, drawing 22 , drawing 23 , and drawing 24 show the IR-spectrum view of the iso 
OKISAZORIRIDEN compound (2, 6-G tert-butyl-4-[3-(5-chloro-2-thienyl)- 5-oxo-4-iso OKISAZORIRIDEN] -2, 5- 
cyclohexadiene-l-ON) expressed with a chemical formula (19), MS spectrum view, and 1 H-NMR spectrum view, 
respectively. 

[0236] The TENOIRU chloride used in the example 1 1 of the <example 13 of manufacture manufacture was changed 
into BUROMOTE noil chloride, it reacted on the same conditions as the example 1 1 of manufacture, and oil-like ethyl 
BUROMOTE noil acetate 2 1 . 1 2g was obtained. Yield was 76%. 

[0237] furthermore, 3-(5-BUROMO-2-thienyl)- which is the iso oxazolone compound of a kind with which it changes 
into ECHIRUTE noil acetate, and reacts on the same conditions as the example 1 1 of manufacture using the ethyl 
BUROMOTE noil acetate obtained at the above-mentioned process, and the iso oxazolone compounds of the example 
1 1 of manufacture differ ~ 5-iso oxazolone 8.19g was obtained Yield was 67%. 

[0238] Subsequently, using the 1 .10g of the same benzoquinone compounds as what was used for the example 1 1 of 
manufacture, and 1.23g of iso oxazolone compounds obtained at the above-mentioned process, it experimented on the 
same conditions as the example 1 1 of manufacture, and 0.88g of brown crystals was obtained. Yield was 39%. 
[0239] This reaction is shown in the following reaction formula (30). 
[0240] 

[Formula 74] 




[0241] the measured value which shows the obtained matter in the following table 19 ~ 2 and 6-G tert-butyl-4-[3-(5- 
BUROMO-2-thienyl)-5-oxo-4- iso - it was identified being OKISAZORIRIDEN]-2 and 5-cyclohexadiene-l-ON 
[0242] 
[Table 19] 

119: MMM 

m d 172 8 ~ 173 l*t/ 

IR(KBr) : 849, 1136, 1367, 1432, 1549, 1621, 1754, 2962 cm" 1 . 

'H-NMR (CDCh) 5 : 1.10 (s, 9H, tert-Bu), 

1.33 (s, 9H, tert-Bu), 
7.12-7.25 (m, 3H, aromatic H) , 
8.67 (d, 1H, aromatic H). 
MS(m/z) : 448 (M + ). 

ytrnftft (C 23 H 22 BrN0 3 S) 

tHHU C:56.25, H:4.95 s N:3.12. 
Jtftltt C:55.99, H:4.88, N:3.32. 



[0243] In addition, drawing 25 , drawing 26 , and drawing 27 show the IR-spectrum view of the iso 
OKISAZORIRIDEN compound (2, 6-G tert-butyl-4-[3-(5-BUROMO-2-thienyl)- 5-oxo-4-iso OKISAZORIRIDEN] -2, 
5-cyclohexadiene-l-ON) expressed with a chemical formula (20), MS spectrum view, and 1 H-NMR spectrum view, 
respectively. 

[0244] The TENOIRU chloride used in the example 1 1 of the <example 14 of manufacture manufacture was changed 
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into furanyl chloride, it reacted on the same conditions as the example 1 1 of manufacture, and oil-like ethyl furanyl 
acetate 8.74g was obtained. Yield was 48%. 

[0245] furthermore, 3-(2-furanyl)- which is the iso oxazolone compound of a kind with which it changes into 
ECHIRUTE noil acetate, and reacts on the same conditions as the example 1 1 of manufacture using the ethyl furanyl 
acetate obtained at the above-mentioned process, and the iso oxazolone compounds of the example 1 1 of manufacture 
differ - 5-iso oxazolone 3.78g was obtained Yield was 50%. 

[0246] Subsequently, using the 1.1 Og of the same benzoquinone compounds as what was used for the example 1 1 of 
manufacture, and 0.76g of iso oxazolone compounds obtained at the above-mentioned process, it experimented on the 
same conditions as the example 1 1 of manufacture, and l.Og of brown crystals was obtained. Yield was 56.6%. This 
reaction is shown in the following reaction formula (31). 
[0247] 

[Formula 75] 




[0248] the measured value which shows the obtained matter in the following table 20 — 2 and 6-G tert-butyl-4-[3-(2- 
furanyl)-5-oxo-4- iso - it was identified being OKISAZORIRIDEN]-2 and 5-cyclohexadiene-l-ON 
[0249] 
[Table 20] 

§20: mmm 

m p 138.9 - 139,5 V 

IR(KBr) : 851, 1143, 1362, 1484, 1542, 1624, 1753, 2958 cm 1 . 

l H-NMR(CDCh) 6 : 1.14 (s, 9H, tert-Bu), 

1.33 (s, 9H, tert-Bu), 

6.58-7.69 (m, 4H, aromatic H) , 

8.67 (d, 1H, aromatic H) , 
MS(m/z) : 353 (M + ). 

jimftVr (C21H23NO4) 

ff^flt C:71.37, H:6.56, N:3.96. 
C:71.21, H:6.42, N:3.66. 



[0250] In addition, drawing 28 , drawing 29 , and drawin g 30 show the IR-spectrum view of the iso 
OKISAZORIRIDEN compound (2, 6-G tert-butyl-4-[3-(2-furanyl)- 5-oxo-4-iso OKISAZORIRIDEN] -2, 5- 
cyclohexadiene-l-ON) expressed with a chemical formula (21), MS spectrum view, and 1 H-NMR spectrum view, 
respectively. 

[0251] The TENOIRU chloride used in the example 1 1 of the <example 15 of manufacture> manufacture was changed 
into BUROMO furanyl chloride, it reacted on the same conditions as the example 1 1 of manufacture, and oil-like ethyl 
BUROMO furanyl acetate 1 9.32g was obtained. Yield was 74%. 

[0252] furthermore, 3-(5-BUROMO-2-furanyl)- which is the iso oxazolone compound of a kind with which it changes 
into ECHIRUTE noil acetate, and reacts on the same conditions as the example 1 1 of manufacture using the ethyl 
BUROMO furanyl acetate obtained at the above-mentioned process, and the iso oxazolone compounds of the example 
1 1 of manufacture differ - 5-iso oxazolone 8.97g was obtained Yield was 78%. 

[0253] Subsequently, using the 1.1 Og of the same benzoquinone compounds as what was used for the example 1 1 of 
manufacture, and 1.1 5g of iso oxazolone compounds obtained at the above-mentioned process, it experimented on the 
same conditions as the example 1 1 of manufacture, and 0.56g of dark reddish-brown crystals was obtained. Yield was 
26%. This reaction is shown in the following reaction formula (32). 
[0254] 

[Formula 76] 
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[0255] the measured value which shows the obtained matter in the following table 21 - 2 and 6-G tert-butyl-4-[3-(5- 
BUROMO-2-furanyl)-5-oxo-4- iso - it was identified being OKISAZORIRIDEN]-2 and 5-cyclohexadiene-l-ON 
[0256] 
[Table 21] 

g_gj_j mmm 

m p 124.6 - 125.0 t 

IR(KBr) : 852, 1132, 1364, 1482, 1567, 1622, 1755, 2961cm-'. 

'H-NMR. (CDCh) 8 : 1.19 (s, 9H, tert-Bu) , 

1.34 (s, 9H, tert-Bu), 
6.53-7.01 (m, 3H, aromatic H), 
8.68 (d, 1H, aromatic H) . 
7ciif##f (C23H 22 BrNOjS) 

tr&filt C:58.34, H:5.13, N:3.24. 
C:58.12, H:5.34, N:3.22. 



[0257] In addition, drawing 31 and drawing 32 show the IR-spectrum view of the iso OKISAZORIRIDEN compound 
(2, 6-G tert-butyl-4-[3-(5-BUROMO-2-furanyl)- 5-oxo-4-iso OKISAZORIRIDEN] -2, 5-cyclohexadiene-l-ON) 
expressed with a chemical formula (22), and 1 H-NMR spectrum view, respectively. 

[0258] The 1.1 Og of the same benzoquinone compounds as what was used in the example 1 of the <example 16 of 
manufacture> manufacture, and 1 and 3-screw-3-(5-oxo-4-iso oxazolyl) benzene 0.61g which is an iso oxazolone 
compound were dissolved in pyridine 5ml which is a base catalyst, and it was made to react on the same conditions as 
the example 10 of manufacture. Vacuum concentration of the reaction mixture was carried out after cooling. The 
column chromatography separated the sludge on the same conditions as the example 1 1 of manufacture, and 1 .23g of 
orange crystals was obtained. Yield was 77%. This reaction is shown in the following reaction formula (33). 
[0259] 

[Formula 77] 




[0260] the measured value which shows the obtained matter in the following table 22 — 1 and 3-screw-3-(2, 6-G tert- 
butyl- l-oxo-2, 5-cyclohexadiene-4-ylidene)- it was identified being 5-oxo-4-iso oxazolyl benzene 
[0261] 
[Table 22] 
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122 : mmm 



mp 266 - 270 <C ( #M) 

IR(KBr) : 877, 1145, 1367, 1458, 1556, 1627, 1746, 2956cm 1 . 

'H-NMR(CDCl3) 5 : 0.98 (s, 9H, tert-Bu), 

1.32 (s, 9H, tert-Bu) , 

6.84 (d, 1H, aromatic H), 

7.75 (m, 5H, Ph-H), 

8.68 (d, 1H, aromatic H). 

7C^##f (C4 0 H44N 2 O 6 ) 

W-JMff C:74.22, H:6.98, N:4.66. 
Haifit C:74.11, H:7.01, N:4.51. 



[0262] In addition, drawing 33 and drawin g 34 show the IR-spectrum view of the iso OKISAZORIRIDEN compound 
(1, 3-screw-3-(2, 6-G tert-butyl-l-oxo-2, 5-cyclohexadiene-4-ylidene)- 5-oxo-4-iso oxazolyl benzene) expressed with a 
chemical formula (23), and 1 H-NMR spectrum view, respectively. 

[0263] Next, the example of electron mobility measurement of the electronic-transition agent of this invention is 
explained with the example of comparison. 

In the same thin film as the <examples 2-1 1> aforementioned example 1, except having replaced the compound 
expressed with the aforementioned formula (3) with the compound expressed with chemical formula (14) - (23), the thin 
film of examples 2-11 was created on the same conditions as an example 1, and electron mobility was measured on the 
same conditions as an example 1 using the thin film of these examples 2-11. 

[0264] (Measurement result) The measurement result in electric-field 3.0x105 V/cm of examples 2-11 is indicated to the 
following table 23 with the measurement result in electric-field 3.0x105 V/cm of the aforementioned example 1 and the 
aforementioned example 1 of comparison. 
[0265] 
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[0266] It was checked that the electron mobility of the aforementioned example is quicker than the aforementioned 
example of comparison 1 or more figures, moreover, example 1- using the compound by which the examples 6-10 using 
each compound expressed to formula (18) - (23) as an electronic-transition agent are expressed to a formula (3), (14) - 
(17), and (23), respectively as an electronic-transition agent respectively - electron mobility was more quicker than 5 
and 11 

[0267] Although the phenyl group has combined with the iso oxazolone ring in the structure as a substituent the 
compound shown by the formula (3), (14) - (17), and (23) Formula (18) The substituent (heterocycle machine) which 
has a hetero atom like a thienyl group or a fiiril machine has combined with the iso oxazolone ring in the structure the 
compound shown in - (22). These results showed that the compound which the substituent which has a hetero atom 
combined with the iso oxazolone ring had electron mobility still quicker than a phenyl group. 
[0268] Although the application example in this invention is explained with the example of comparison below, this 
invention is not limited by the following example unless the summary is exceeded. The example of creation of organic 
electroluminescent element [0269] It replaced with the iso OKISAZORIRIDEN compound shown by the formula (3) 
used in the application examples 5-14> aforementioned application example 1, ten kinds of emitter layers were created 
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at the same process as the application example 1 using the iso OKISAZORIRIDEN compound expressed with 
aforementioned formula (14) - (23), and the organic electro RUMINESSANSU element of the application examples 5 
14 was further obtained at the same process as the application example 1 using these emitter layer. 
[0270] The measurement result of the brightness in direct-current- voltage 5 V of the element of these application 
examples 5-14 is indicated to the following table 24 with the measurement result of the brightness in direct-current- 
voltage 5 V of the aforementioned application example 1. 
[0271] 
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[0272] It replaced with the compound shown in the example Application examples 15-24> of creation aforementioned 
formula (3) of the electrophotography photo conductor for copying machines, and the monolayer type 
electrophotography photo conductor of the application examples 15-24 was produced on the same conditions as the 
application example 2 except having used the compound shown by aforementioned formula (14) - (23), respectively. 
[0273] In the same electrophotography photo conductor as the Application examples 25-35> aforementioned 
application examples 2, 15-24 The triphenyl diamine compound 9 weight section expressed with a formula (13) in 2 
weight sections The monolayer type electrophotography photo conductor of the application examples 25-35 was 
produced on the same conditions as the application examples 2, 15-24, respectively except having replaced with 9 
weight sections the iso OKISAZORIRIDEN compound 2 weight section expressed with formula (3) and formula (14) - 
(23), respectively. 

[0274] (Example 5 of comparison) In the same electrophotography photo conductor as the aforementioned application 
examples 25-35, the monolayer type electrophotography photo conductor of the example 5 of comparison was produced 
on the same conditions as the application examples 25-35 except having replaced the iso OKISAZORIRIDEN 
compound expressed with formula (3) and formula (14) - (23) with the compound expressed with the aforementioned 
formula (10). 

[0275] It changed into the compound expressed with the example Application examples 36-45> of creation 
aforementioned formula (3) of the electrophotography photo conductor for printers, and the laminating type 
electrophotography photo conductor of the application examples 36-45 was produced on the same conditions as the 
application example 3, respectively except having used the compound expressed with aforementioned formula (14) - 
(23), respectively. 

[0276] It changed into the compound expressed with the Application examples 46-55> aforementioned formula (3), and 
the monolayer type electrophotography photo conductor of the application examples 46-55 was produced on the same 
conditions as the application example 4, respectively except having used the compound expressed with aforementioned 
formula (14) - (23), respectively. 

[0277] In the same electrophotography photo conductor as the Application examples 56-66> aforementioned 
application example 4, the monolayer type electrophotography photo conductor of the application examples 56-66 was 
produced like the application example 4, respectively except having replaced with 9 weight sections the iso 
OKISAZORIRIDEN compound 2 weight section expressed with formula (3) and formula (14) - (23) to 2 weight 
sections in the triphenyl diamine compound 9 weight section expressed with a formula (13). 

[0278] (Example 6 of comparison) In the same electrophotography photo conductor as the aforementioned application 
examples 56-66, the monolayer type electrophotography photo conductor of the example 6 of comparison was produced 
like the application examples 56-66 except having replaced the formula (3) and the iso OKISAZORIRIDEN compound 



Page 34 of 37 



expressed with (14) - (23) with the compound expressed with a formula (10). 

[0279] (Measurement conditions) Surface potential measured light exposure E / 50 reduced by half from 700V to 350V 
(lux-sec) on the conditions same about the aforementioned application examples 15-24, 36-45, and the 
electrophotography photo conductor manufactured in 46-55 as the case where the reduction-by-half light exposure of 
the aforementioned application examples 2-4 is measured. This reduction-by-half light exposure is a value which shows 
the sensitivity of an electrophotography photo conductor. 

[0280] Moreover, about the aforementioned application examples 25-35, 56-66, and the aforementioned examples 5 and 
6 of comparison, negative electrification of the electrophotography photo conductor was carried out by the corona 
discharge by which a voltage setup was carried out so that corona discharge current might be set to 17microA, and 
electrification potential was measured. Then, it exposed by the white light and light exposure E / 50 which the surface 
potential of each electrophotography photo conductor reduces by half from -700V to -350V (lux-sec) were measured. 
[0281] (Measurement result) The measurement result of the reduction-by-half light exposure of the aforementioned 
application examples 15-24 is indicated to the following table 25 with the measurement result of the reduction-by-half 
light exposure of the aforementioned application example 2 and the example 2 of comparison. 
[0282] 
[Table 25] 
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[0283] The aforementioned application example 2, the application examples 15-24, and the example 2 of comparison 
are the results in the monolayer distributed photo conductor for right electrification copying machines. When the 
measurement result of those application examples and the measurement result of the example of comparison are 
contrasted, by using a formula (3) and the electronic-transition matter of (14) - (23), a photo conductor [ high 
sensitivity / matter / electronic-transition / of a formula (10) / which is used with the conventional technology ] about 2 
or more lux-sec / is obtained, and a bird clapper also understands electrification nature more than with sufficient 40V. 
[0284] The measurement result of the aforementioned application examples 25-35 and the example 5 of comparison is 
as in the following table 26. 
[0285] 
[Table 26] 
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[0286] The aforementioned application examples 25-35 and the example 5 of comparison are the results in the 
monolayer distributed photo conductor for negative electrification copying machines. When the measurement result of 
those application examples and the measurement result of the example of comparison are contrasted, by using a formula 
(3) and the electronic-transition matter of (14) - (23), a photo conductor [ high sensitivity / matter / electronic- 
transition / of a formula (10) ] about 2 or more lux-sec / is obtained, and a bird clapper also understands electrification 
nature more than with sufficient 45 V. 

[0287] The measurement result of the reduction-by-half light exposure of the aforementioned application examples 36- 
45 is indicated to the following table 27 with the measurement result of the reduction-by-half light exposure of the 
aforementioned application example 3 and the aforementioned example 3 of comparison. 
[0288] 
[Table 27] 
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[0289] The application examples 3, 36-45 and the example 3 of comparison are the results in the laminating type photo 
conductor for right electrification printers. When the measurement result of these application example and the 
measurement result of the example of comparison are contrasted, by using a formula (3) and the electronic-transition 
matter of (14) - (23) shows that a photo conductor [ high sensitivity / matter / electronic-transition / of a formula (10) ] 
0.5 or more lux-sec / is obtained. 

[0290] The measurement result of the reduction-by-half light exposure of the aforementioned application examples 46- 
55 is indicated to the following table 28 with the measurement result of the aforementioned application example 4 and 
the example 4 of comparison. 
[0291] 
[Table 28] 
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[0292] The application examples 4, 46-55 and the example 4 of comparison are the results in the monolayer distribution 

photo conductor for right electrification printers. When an application example and the example of comparison are 

contrasted, by using a formula (3) and the electronic-transition matter of (14) - (23) shows that a photo conductor [ high 

sensitivity / matter / electronic-transition / of a formula (10) ] 0.6 or more lux-sec / is obtained. 

[0293] The measurement result of the aforementioned application examples 56-66 and the example 6 of comparison is 

as in Table 29. 

[0294] 

[Table 29] 
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[0295] The application examples 56-66 and the example 6 of comparison are the results in the monolayer distribution 

photo conductor for negative electrification printers. When an application example and the example of comparison are 

contrasted, by using a formula (3) and the electronic-transition matter of (14) - (23) shows that a photo conductor [ high 

sensitivity / matter / electronic-transition / of a formula (10) ] 0.5 or more lux-sec / is obtained. 

[0296] As mentioned above, although the electrophotography photo conductor which used the aforementioned organic 

thin film for the photosensitive layer was explained, this invention is not limited to it. For example, the 

electrophotography photo conductor which used the aforementioned organic thin film for the under-coating layer 

formed between a photosensitive layer and a conductive support base is also contained in this invention. 

[0297] Although the organic thin film used for an under-coating layer is asked for moderate conductivity, since 

electronic-transition nature is high, the organic thin film containing the compound shown by the aforementioned general 

formula (1) can obtain an electrophotography photo conductor with high sensitivity. Moreover, the aforementioned 

organic thin film can also be used for the protective coat formed in a photosensitive-layer front face. 

[0298] In short, this invention contains widely the electrophotography photo conductor with which the organic thin film 

containing the compound expressed with the aforementioned general formula (1) was formed. 

[0299] 
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[Effect of the Invention] Since the iso OKISAZORIRIDEN compound which was described above and which is 
expressed with the general formula (1) of this invention like has the conjugated system to which a molecule skeleton 
minds four double bonds between an oxygen atom and an oxygen atom greatly with the structure where two ring 
structures, a quinone ring and an iso oxazolone ring, are connected with the double bond, an electron tends to move in 
the inside of a molecule. Therefore, highly, coloring nature is weak and electronic-transition nature cannot start the 
absorption of light easily. Moreover, since the molecular structure is unsymmetrical, resin phase solubility is the 
compound of a new high molecule skeleton. 

[0300] Moreover, the easy manufacture method of an iso OKISAZORIRIDEN compound of having used the base 
catalyst was able to be offered. And the electronic-transition agent which has the property which was excellent by 
mixing an iso OKISAZORIRIDEN compound with a resin can be obtained. 

[0301] Furthermore, the electrophotography photo conductor using the iso OKISAZORIRIDEN compound expressed 
with the general formula (1) of this invention can obtain the photosensitive layer of high sensitivity. Moreover, since an 
iso OKISAZORIRIDEN compound has good compatibility with a binder resin, it can be made to distribute so much and 
uniformly in a photosensitive layer, and since coloring nature is weak at this time, the incident light which reaches the 
charge generating matter cannot be barred, and an electrophotography photo conductor with high sensitivity can be 
obtained. Especially this electrophotography photo conductor can be used for a right electrification method. 
[0302] The iso OKISAZORIRIDEN compound expressed with the general formula (1) of this invention can be applied 
also as electronic-transition matter of organic electroluminescent element further again. In addition, this invention 
chooses a substituent according to the demand characteristics of high-performance material, and can design the 
molecular structure of an electronic-transition agent. 
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uxitflg, 7^u;mmib, x^i/>-T^u;MitJ§g, x 

wis. 7?>mm* -hu;m tvi/^ fwib* # 

H«MB. ^'J^U^>^JJg. x#*i/«ffi, *iJ7'JU 

x.-^)\,7s)v*>mm. *»j7'j;^j^>m ->»j 
# u x— r-;n»iB. ^aiy-;u«iB, eva (x^u> 

•Bilf^-ftIS#) «tlg, ACS (T^UPXh 
'JJkliWJXfl/y-Xfl/y) WJB. ABS 
(7^UDXhiJjh^yX>.Xfl/» ^fJIg&tf 

x.tf*is7vu-hm<Dytmtmmmw&z>o unsa 
*>*2 a«±i&& isT&m-rz z. t pj^t^ 

[0 14 4] iHP*©*a:o&*JB*»*bTffl 

[0145] »x«sic«e«*rssaiitbTtt, j- 

)V, x^y-;k l-^n/w-;^ 2-^a/iy — 

>. ^\y^>, ^-^^>, ->^a^\^1t>> y^D^7 p 

^SftKftTk*, y^DD^^X y^DDi^X ^7 

f;i,x-r;k ^x^;i/X— rh7bHP77> 
(THF) , ^h^yX^y-WM-fm T-fe 

tf;k »ttx^, St^yatMK it^y 

7 p Dtf^->s?^5 :: ;^^xx^;^. n, n-h 
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[0146] *mw<Dm^nmytmt. ^^*i4 
*ic, iMi»Ri:iT> stjfe-j&a; (i) xmtsn 

<. fr-Dm&mm^tz&. m^tm^zmmmx^mx 

(3) (14) - (2 3) Xg&n&it&'MXte. 

[0 14 7] *|RgHJcDS^K^#:{C«. {& 

[0 14 8] ^"Oct^^^^CD^^fC^JDT^^m 
^Ifr^«£bTte, #Ufc^^;*j;UAV--;k Any 
>fls#»J tf-;p*;PA*\/-;K ^Ub^;utfi/>. 

X. iKSHMt^ftiibT* l>'J-hP7Ml//X 5=- 

>, v^y^yx, ^-^h^y>. y>K^/>& 

;k -f s*V-;k *©*****3iMfc^«iiK 
tT^yj >, hh*7^X hU7xr;M^X h'J7 

[0 14 9] #UX^U>**>/K* ^ijyPtr 

K^ift^fc'&ttfcL 1-f *>«©*K-f*>*K- 

y b fcsssj^ <bm n z> zl t fax # z> e 

[0 15 0] £ blC, fh7?77jW\'l/>-fh7y 
HiiStT?*, :h6tll«»»lLT6, 2SJ^±CD 
[0 15 1] *«W<Z)«i5t#:S»jS-r*fc«)©a 



[0 15 2] ts$\z. #tt*jgau ttRKihau ft»* 

[0 15 3] JPAT, ^3t®4(D±tC, XsB^v'WIB* 

* s n s o * +r >* it#^ ^ j& s £ seigi b 

[0 15 4] fixi/^ hn;i/^*yir>;**T<DIft9! 

tt*«-r<bdfttbT— «sc (i) T^n*^** 

[0 15 5] f«xi/^hD;^^7t>x*m * 

cmic jm t> b < ti&HoffawKejMK bfc*^* 

* e&A b&IEJL <b b < tUMft* 6fMh bfc«T£5S3t 

*r » s t»» $ ^ a fc 86 ic !E?v&m tm t> b < tt«^3» 

aBBfcJBKJB, 1^11, IEa#i&B£«Bb*:#« 
[0 1 5 6] 583tt»»tbTtt» T>h^-fe>, ^-^^ 

AV-;k h U7x^7^X ^<>> ? > ? >^h'J^^ 
x;l/T^>, XfU;i/75>Ih'J7x^7^X 
75>IhU7xXJl,7^>hf7X ^fcf^>. 
*^>, /Dy/XX -f 5^/— )V3rU— Mb^v- 
K<b-&#J, U >&JS£g#, 7^Dy7x> 

^±S^JSfg#:, WJKX ;U^U>^cfc^ 

[0 15 7] IE?L^ilj«^<hbT«. 7*Uis7->m 
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[0 15 8] «f8»tfiRilTH V** 

7W1/-Ut>^^x 7>b^/>>*^ 

[0 15 9] MfcttfflSnSWtttffttbTtt^ IK 

>, §pi> a. fjy'fx -f >z?V2x. n*rwi±. 
4,. /t7^ww«twnso^ i toss, n 

ESAHRICttfflSWlftXX, 8W>y^A, 3 

[0160] H«fc:ie«an*si«tt«RtUTtt, v 
t-Bu 

)=/ N-0 
t-Bu 

[0165] n$ntci®)mzTmm9\z7n-rmjz.m£o 

2, 6-y-ter t-^-4- (3-7iZ>- 
5-^V-4-fVt+t'y'JUr» -2, 5--> 
$ 9 : Jl^fil 



[0161] ^©it*tt» £HSU X 

[0 16 2] 

SIT. *«91k:ff«fl:£*KZ>tiifift|. Rtftt 

[0 16 3] <§3ig«a) 1 >^>V/*/ >ffc^i»n?&*> 
2, 6-i;-tert-^M>7+;>2. 2gt 

t*U-7a>l. 6g*^PD*Jl'A2 5mli:8fflS 
-B\ uniCfiI««ibThiJIf;i'7 5> (NE 

t 3 ) o. i s&naxi 4&f$mm\stc. #tm&. &m 

;i/X>=2 0/1) K«fcD#SIU 1. 7g©1tfe^^ 

JfcaS; (11) Ic^f. 
[0 16 4] 
Mb 6 5] 



0 HEt 3 



CHCI 3 




(11) 



t-Bu Ph 

[0 16 6] 
«9] 



mp 181.2-182.lt 



IR (KBr) 
1 HNMR (CDC1 3) 



MS (m/z) 

7ult##r (C 23H 25 
tUMS 



:871, 1154, 1367, 1486, 1552, 1624, 1737, 2957 cm " 1 
8 :0.93 (s, 9H, tert - Bu) , 
1.33 (s, 9H, tert - Bu) , 
6.92 (d, 1H, aromatic H) , 
7.40 - 7.60 (m, 5H, Ph - H) , 
8.70 (d, 1H, aromatic H) . 
:363 (M + ) . ($H4 :363.45) 
N0 3 ) 

C:76.01,H:6.93,N:3.85. 

C75.67, H:7.31,N:3.69. 



[0 16 7] fb#iC (3) T*;*n*fl;£*©i 

R^^hJWa, MS^^hm 'H-NMR^ 



[0 16 8] <SSM2>meBjtMi ^RflloMlt: 



(24) 
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T*f\ii/>?u [5. 4. 0] ■}>T f -tr-7-X> (DB 
U) JcftA^^^HiS^J 1 t(WJiltC^^fT^^. § 

[0169] <s!^j3>mjfe®!^ji tmmnnmz 
[0170] <«'ia«4>»E»it«ii tmm&mmtz 

&^T. iftS*«lT*ShUX^;|/T^>«r2 f 6-^ 

fffcH. @W^H£riR^4 5 %T#^Co 
[0 17 1] <«jfi«6>«WB«JS«l 

x., iaa«jiT»shux^T5>**Rit±Ku i > 

[0172] <&&mmm>mmmmi tmmvm®. 

njtfr&r a kwh raw n&*> o 
[0173] mz, *mmzi=itt2>n : P&Mm<Dn?& 

[0 17 4] <^JS0iJl>^^v5 1 ^xr>A^^P>'Z 
->5g^7Xh-X5 0 m 1 t.mz^ yhyxi' 
0 0PSWfta»#-T*. n-^D/V- 
;i/5 0ml #U tfx;W^^-;P5 g£iOA, 1B# 

h>i o om i $rjp^, i oPsm^HR-r*. »*>nfc# 

^-T?»*L«6»U 0. 5tfmOf*Ott»4i* 

gg8, *'J*-**-M0lM(!:Th7fcHD77 
> (THF) 10 0li»e^§ilMlIU A 



^-HC=N~HN0C OH CI 
0 2 N H-N=NHP 

0 



[0182] \Z7Kti^7.7Vmm 1 S»gB<hA*-f 
SMg£bT#'J#-3}**-M 0a»gg»CTHF8 oa 

KWPfWiWItLT. Tf3<fc#5£ (13). 
[0 18 3] 
[{fc6 7] 



0 

kxki 

D 



-zn-^-T^fljU 80tTlWS:)llIilOM 

[0 17 5] ««f»ftJH±^*HpJ«ffii:bT**0. 0 
4 (4 0 0t>^hD-A) s£*U ]g£Km#£ 

[0176] (Jttfeffl 1 ) 89i2HJ60(l 1 £l^«S(£>»BiK: 
*5^T, fls¥SC (3) T*Sn*fls^«*. fl^jC (1 

o) T»sn*ft^«ik:«Afcanttiii«« i tra«fc 

[0 17 7] (Mttir*) «ft3. 0xl0 5 V/cm 

ic^^t, mzmmmnz. tf^issx i o- 8 cm 

Ws ecT^O, «HSJt«Wl©l x l 0 9 cm 2 / 

[oi7 8] ^r\z^m\z^n^mmmm^\mm 
th%\zwmrz>ifi* *&m* j t<Dmw&mx.te^m 

[0 17 9] tffixi/^ hn;i/5*yfe>x»^©fPriS 
M 

<*JB^J60|J l >9c»\stc I TOM#f*7X«± 
fc, MSB<Dfb*5fc (3) k:*-rft64fc*Kffi3lK»bT, 
BtJPO. 0 7 Mm(D^;)tte«£#£:. $e^O±tC. 

v^Atssi o : ixu^vrc^^mmv 

X. IfO. 2 /im©«ffiSrJ^fiEbTH6^"r*«X 

3. 2 4, 2 5, 2 6H ^n^tlX^Xfo, I TOM 
S* *3fe#JB, iStfe^. COSfH HUME 5 V 

[0180] tt^«ffl«^K«!3tt«:<7>fPfi)E« 

<*ffl*JB«2>*Wf«fe*RtLTTBafls*SC (1 
2) . 

[0 18 1] 
Ut6 6] 




CI HO C0NH-N=HC-^ 
DV N=N ^Q N0 2 

D (12) 



[0 18 4] Ktk-T h U 7x-JVy7^ >{fc^9SS 
ggiiS: (3) fcStft^«2I«[S»*LTttIR* 

[0185] (jt«fl»j 2 ) mfcfBmnmm 2tmm<Dm 
^mmytmz^x. a; (3> ts^ti^t^^ft 

¥5* (10) T*Sn*^4fcK:«^fc6i^f4*JlififiJ2 



(25) 
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[0186] >*-mn^mmyt<*<Dftf&m 

^7Xt-X5 0 m 1 £&\Z^ > h^i-f^-T 1 
0 Oftm$tjZMft-?Z>o Mz. n-yp/V-Jl/SOm 

u>^-r&<, Mt, giiiT^f^x^M^i o 

U e«LTO. 2 jim©JP*(B«ffi»£JB2*«j£l, 

[0 18 7] «HSE<0ft;^5t (3) JCS-Tft^W 

8MftgP, #U#— h 1 Ofifig&£^h^fc KD 
77> (THF) 10 01i»^^iIi^iS 

8 0ttmWLIf2 0 MmOi^il 

[0 18 8] (it««3) MfgJ&ffi Hifi^J 3 tR«©t 
^9JttteW*fc*^-t\ <fc*5t (3) TSSn-Sflv&ft 
£5£ (io) T*$nsYk^tttftx.fc^ttiijfi«i3 

[0 18 9] <J6«*««|4>*W5B*1im^UT** 

iLT^'J^-^-hl 0liSl:THF8 OffiSSB 
**IKibT*>F5^Tl 0»IB«lt5M»U Mica 
MiiftStl/Tft^a (13) f:^ThU7x-;^ 

t ^ >^fe 9 itst^s (3) ic^-rfc'&w 2 m 

KSflHMfU 8 0ttmrWlTlS2 0Mm(Z) 

[0 19 0] (Jfc««*j4> «HBlSfflllJfi0y4 £H«e&« 
^Jt«3te#K43^T* (3) T?*$n*Yt^» 

€r<b*sc (i o) T-mtsnzfc&mztttt&Mtmm 
[0191] mfe&m zm-rtunnm&i 7 uAt 

4. &mm2^4\z&\,*xmmistzn^n&yt&&m 
mzx^ p^-amtcj: om^m^^x^mmt^m^v 

«&#7 oov*^3 5 0 vtc^arr^TtffiE/s 0 

(luxxsec) ^ateLfco d <Z>#«83tegtt> M 

[0192] 0M£tt JR) Sflffi^ffl^JS^J 2 fttfjt«« 
2<oad£«*tt. SlOOilOT^^o 
[0 19 3] 

mi 0] 



01] 


*Itfi (V) 


nm (E/50) 




id 2 


650 


3.5 


Jtttfl2 


590 


6.0 



[0194] mzfomnmm 2 r jttt*j 2 nm^mm 

mtittmm&tottfzti. (3) <om^m^m 
&m^z>m\z&r), ft#sc (10) (om^mmn^o 

a: (3) o«^en(i«H^ffl^^tcko*«ttt)A< 

[0 19 5] 89fSlSffl^«3St/Jt»^J3oa05£«e* 
[0 19 6] 



»11] 



09 


ttllffe (V) 


fjfcf (E/50) 




»I3 


570 


1.5 


turn 3 


550 


2.5 



[0197] JSJH^JSM 3 &tfifcge#J 3 ttiEWW^ U > 

"Jt»«*#jt"r*i:, {b^s: (3) (Dm^mmn^m 

^S»JC«tO, ffc*5t (10) ©« : ?«P»»Rckt)t)i« 

[0 19 8] WIB^ffl^iS^J 4 s^it»w 4 oa«^^ 

TE81 2<£>jiOT&3o 
[0 19 9] 



[*1 2] 



0« 


ffltft (V) 


1*1 (E/50) 




9J4 


520 


2.0 


mm 


550 


2.8 



[0 2 0 0] *ffl||Jfi«4&^Jt««4ttiE*«^U> 
£Jti&#J£#J£T£<h, rt:^ (3) ©S^Si^St £ 

m^zmiz&o. do) comT&myoM & o *> 
[0201] jaTKMfe-j&a; d) fcssnsft^n 

<^it^J 7 >^>>/^y >it^mx$>z> 2 , 5 t 
e r t -:/^;i/^>\/*y > 1. i o gt<y**u-»y 
o >ftv&«rr?*£ 3 - ^ x 5 — r vt^ya> 

0. 8 1 g(i:$:tg»iT^^e»Jy>2 5ml 

£i±, i o otT3 o#raKjs3-fr&. nam* s«« 

(v >J : ^^>/I^x^= 3 0 

XI) K«fc0*HBU n&fe&ZO. 70gfL iR* 
tt3 8XTfto&. £<0fi«ttTBBft*EJSSC (2 4) 

[0 2 0 2] 



(26) 
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Ut6 8] 



t-Bu t . Bu0 

i-hQ=o + Ph Y>o Pyridine » °=0=< 



t-Bu 

[0 2 0 3] mzntzgomzTtmi 3 \z^?m%.m£. 

0 2, 5-v?-tert-W-4- (3-7ir^ 
-5-^V-4--f V:**WJ 'J?» -2, 5- 
113: fflfem 



t-Bu 



[0 2 0 4] 
[311 3] 




(24) 



- 1 -*>T'$>2>tmfe2tltz. 



m p 174.2 X: (ftM) 

IR(KBr) :884, 1182, 1364, 1469, 1500, 1616, 1655, 1700, 

2965 cm 1 . 

'H-NMR(CDC1 3 ) 8 : 1.16 (s, 9H, tert-Bu) , 

1.21 (s, 9H, tert-Bu), 
6.56 (d, 1H, aromatic H), 
7.43 (m, 6H, aromatic H). 
MS(m/z) : 363 (M + ). 

TtMfttfx (C 23 H 23 N03) 

tfKtt C:76.01, H:6.93, N:3.85. 
C:75.88, H:7.12, N:3.95. 



[0205] fc*. it^is: (14) TtsnMv** 

-y-'/'J U^Xt£#l (2, 5 ->>- t e r t 

4- (3-y;n-;u- 5-^-^v-4--rv^-^-y-V'j 

Ut» -2, 5 -->^n^\^it>'x>- l cd 
I RX^:? MSX^i'hJUa, 1 H-NMR7, 

^rtl^tl^7. 08. 0 9TSt. 
[0 2 0 6] <§3it^J8>Mit0iJ7tCffl^fefcCOt|H|i; 

^>y*/ >4t&mi. i o g<t-r y:**-y-\/n 

feT-S'5 3- (4-tert-y? : ;|/7irW -5- 

t-Bu t-Bu 
0=/^ =0+ ' 

t-a/ N-o 



[0 2 0 8] ^Snfc«M?W:Tffi£ 1 4 (C^-rffl^dJ; 
0 2, 5-^- t e r t-^;P- 4- [3- (4- t 

& r t-rf^-^-y^.—M -5-=fr*y-4— -fy:** 
-y-yu 'jf>] - 2, 5-~>i7o^\^-y-^x>- 1 -:* 

H4 : mmm 



-fVW/D>l. 0 9 g<h£t&g«J&T&-5t:US? 
>12. SmlCgiSSt, 1 0 013^2 B#HSf&$ H 

£ m C^kWQti z> A & a v h V ^ ~? ^ — \z <fc 0 ttffi. U 
mn&%sM,&0. 5 1 g#£. iR^tt2 4%T'$>r>rz. 
ZOKfeteTiNkmKfcjS. (2 5) tC^-To 

[0 2 0 7] 

Ut6 9] 




Pyridine 




(25) 



t-Bu 



t-Bu 

[0 2 0 9] 



m p 228 (#8?) 

IR(KBr) : 842, 1175, 1364, 1484, 1510, 1655, 1689, 2965 cm' 1 . 

'H-NMR(CDC1 3 ) 8 : 1.12 (s, 9H, tert-Bu) , 

1.25 (s, 9H, tert-Bu), 
1.28 (s, 9H, tert-Bu), 
6.54 (d, 1H, aromatic H), 
7.38 (m, 5H, Ph-H) . 
MS(m/z) : 420 (M + ). 

7C3lt##f (C27H33NO3) 

ffrSUfi C:77.29, H:7.93, N:3.34. 
H$Hfi C:76.98, H:7.78, N:3.12. 



(27) 
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[0 2 10] (1 5) T«hMV** 

U5*>{fr&tt (2, 5-y-tert-7^- 
4- [3- (4-ter t - ^Jl^ic ~;U) -5-;t 

WX>-l-t» <£> I RX^ h>^EU MSX^ 

'H-NMRX^hW^ fn-enii 
0 , H 1 1 * 012 -Ctk-To 
[0 2 1 1] <!gjg«9>^>y*y >ffr&«|-Cf*S 
2, 3, G-hU^^Ky^yyO. 7 5g<hg!j§ 

t-Bu 



9gt$:^DP^13mn:gg$t, CtUcJfiS 
«itLTh'JX^7^> (NEts) 0. 50g^ 

5 7 4-\z£r)ftm^ JtfiteHSO. 2 1 g»&. JR 
*«12raoL £<0KJfcttTK*t¥K«5£ (2 
6) (C^fo 

[0 2 1.2] 

[ffc7 0] 




0 + 




N-0 



0 CHCI 3 




[0 2 13] #Snfc»KfcrFEXl 5lC^r»5£««fc 
0 2, 3, 6-h'J^^~4- [3- (4 - t e r t 

U^>] -2, 5-->^D^\^>?x>- 1 -;t>T& 

a 1 5 : SlSfil 



t-Bu 

[0 2 1.4] 
[«1 5] 



m p 195 «C 

IR(KBr) : 844, 1104, 1369, 1495, 1576, 1611, 1649, 1694, 

2969 cm 1 . 
"H-NMR (CDCb) 5 : 1.11 (s, 6H, -CH 3 ), 

1.26 (s, 3H, -CH 3 ), 

1.27 (d, 9H, tert-Bu), 
6.53 (s, 1H, aromatic H), 
7.38 (m, 4H, Ph-H) . 

MS(m/z) : 350 (M + ). 

Tv^tttir (C27H33NO3) 

ff»{fi C:75.62, H:6.63, N:4.01. 
MWm C:75.58, H:6.55, N:4.28. 



[0 2 15] (16) Ti$nMVt+ 

WJ>Jr>fc^« (2, 3, 6-HJ*3\IU-4- 

[3- (4-ter t -^Jb7i-JW 
-4 — rvt^/'J'Jr>] -2, 5 -^D^-tr 
S?X>-l-;*» (DIRX^^hm MSX^b 

014, 015 T^To 

[0 2 16] <«ig«!|l 0>Wig^Jl izm^frbntm 

^>^;>f^«ji. iogwyt**!/D>fc 

4-hfX-3- (5-**V-4 — rV 



e«J^>5mll:i8iS^ 6 0-7 0tT?3^j6 

[0 2 17] C©K*ttTEfl:*jE«SC (2 7) Ktk 
"To 
[0 2 18] 
[ft 7 1] 



(28) 
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[0 2 19] »Stt/ttt»ttTiE*l 6 JC*Ta(^««fc 
0 1, 4-HX-3- (2, 6 t e r t -~f?-)\, 

-l-^-^V-2, 5-y^7D^U-yX>-4— f U 

a 1 6 : HStt 



[0 2 2 0] 
[81 6] 



m p 250 °CJJA± 

IR(KBr) :871, 1 157, 1365, 1456, 1572, 1628, 1753, 2957 cm 1 . 

J H-NMR (CDC1 3 ) 5 : 0.98 (s, 9H, tert-Bu) , 

1.34 (s, 9H, tert-Bu), 
6.87 (d, 1H, aromatic H), 
7.76 (m, 5H, Ph-H), 
8.73 (d, 1H, aromatic H). 
MS(m/z) : 648 (M + ). 

7n^f##f (C40H44N2O6) 

IHHK C:74.05, H:6.84, N:4.32. 

C:74.11, H:7.01, N:4.51. 



[0 2 2 1] (17) TS$nMV*+ 

^/•JUf>ft&» (1, 4-tfX-3- (2, 6 - ^ 
- t e r t 1 -;**V-2, S-v'^D'V^ 

i*>>X>-4 — f -5-^V-4--fV^ 

im 7 . m 1 8 

[0 2 2 2] <$^#J 1 1 >X5^7ir h 7 il5r- h 1 
3. 0 1g$:*3 3ml<!:h;Px>16. 5ml<h^6 

£^3 3ii%*Kftth'J^A*^S4. 3ml £JD 

14. 6 6 g t 3 3li%*8fkt h U 1 8m 1 * 

mm^mtT>±-OI±5. 3 5 g£iQx.-ljfc}t# L, 
/to cn^^OD^;l/ATatBL> d<£>*fcaj$/£#^A 

d7 a v h y ^ 7 4 - k 0 &m L x^;^ / 

tHiu a 

CM >=0 + S^Y^O Pyridine Q 
N-0 



[0223] *ic, x^fy<;i/7tf-h9. 91 

g^X^y- > lU2 0m 1 f^*12mH: 
MtKD+y^7^>3. 3 7gi:B8thU9A 

4. 9 7 g&mmvf£%<D&imz-2mmmffiisrc. 

**T?»9l/«rlUl/fc>r V***ya>ft^» (3 

fc. 0 5g, W7 2%t^ofc. 

[0 2 2 4] g&lC. 1 ^ffi^/tfeOD^|W]i:^> 

D->/^DDMA=l/l) fc.fcD#«L #sn*:*s 

(28) K^To 
[0 2 2 5] 
[ft 7 2] 




t-Bu 



t-Bu 




(28) 



t-Bu 
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[0 2 2 6] # e, nfcttRttTESf 1 7 tc^-rad^<i<fc mt. 

0 2, 6 - v- t e r t -7^)1-4- [3- (2-^ [0 2 2 7] 

xxjw - 5-**y-4— fvt+u-yu u^>] - [iw] 

2, 5 -->^D^-y-^x>- 1 -^•>T?S.-5<i:|5l^$ 
117: 



I45.5t: 

841, 1141, 1367, 1431, 1543, 1624, 1745, 2960 cm-'. 
6 :1.04 (s, 9H, tert-Bu), 
1.33 (s, 9H, tert-Bu), 
7.14-7.57 (m, 4H, aromatic H), 
8.67 (d, 1H, aromatic H). 
: 369 (M+) . 
#4ff (C 21 H 23 N0 3 S) 

fr&ffi C:68.27, H:6.27, N:3.79. 
HSJfll C:68.05, H:6.11, N:3.82. 



mp 145.0- 
IR(KBr) : 
'H-NMR(CDClj) 



MS(m/z) 

7C 



[0228] <b^5$ (18) T^^n-s-ry^-* 

D-yj UrXt^ft (2, 6-/-ter t -r/^U- 
4- [3- -5-t*V-4-<V* 

^•y-VJ u-x>] -2, 5-->^a^-y->?x>- i - 
;t» © i rx'?^ h;i/@, Msx^hm 'h- 
nmrx^ ..^n-ensi 9, 020. 02 
1 r-^-r . 

[0 2 2 9] <S3jg^l 2 >S3jg«BJ 1 l-CfflWcf;-f 

0U 1 tigu^fr-esjS^fift^'f ;H^cox^;u^dd 

5V-f;U7-fe^-M 7. 19g^ffc. iR^«7 4% 

[0230] Mtc. x^u^y-r^r-b^- Mc^A. 



ffl^TSJjg^l 1 tlwiUAft-eRjiE^fTt^ SfjgtfU 1 
ya>{b^T*-5 3- (5-i7DD-2-^xx;p) 

[0 2 3 1] §3i§0U 1 llffl^fcfe©tH^>>/+y 

u>it&mi. oigt^K ©jt^ji 1 ti^u^# 

TUKSfft^ 1 1 g#fc„ 5 

dOEJfcfctTffifl^EJSjS (2 9) 

t. 
[0 2 3 2] 
[fc7 3] 



t-Bu 

oh^Ho + c , 

t-Bu 



n 

s 




t-Bu 



0 Pyridine Q 



N-0 




[0 2 3 3] #&n&»W4TB* 1 8 tCjr;-r«'J5tfia£ 
0 2, 6-/-tert -:/3Ml/-4 - [3 - (5 -9 

-5-^-*v-4 — rv y 

U'J^>] -2, 5-->i7D's+-y->'X>- 1 

118: £J£g 



t-Bu 



[0 2 3 4] 

imi 8] 



m p 157.6 - 158.1 t 

IR(KBr) : 850, 1 139, 1367, 1437, 1549, 1622, 1754, 2967 cm 1 . 

■H-NMRCCDCU) 5 : 1.11 (s, 9H, tert-Bu) , 

1.33 (s, 9H, tert-Bu), 
7.06-7.23 (m, 3H, aromatic H), 
8.70 (d, 1H, aromatic H) . 
MS (m/z) : 403 (M + ) . 

TtmttVr (C 2 iH 22 ClN0 3 S) 

ffWfit C:62.44, H:5.49, N:3.47. 
^ " C:62.28, H:5.67, N:3.39. 



[0 2 3 5] tz&. <b#5t (19) Tssns-fyt* 



•y-yu vrxt-s® (2, 6-^- t e r t -y^;v- 



(30) 
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4- [3- (5-^UU-2 -^xx;u) -5-**v 

-4— fV**1iVU 'Jr>] -2, 

>?X>- 1 (D I RX^^ MUSIsU MSX^^h 

1^2 3> ^2 4T^to 
[0 2 3 6] <«jft« 1 3>«jg«|l ltfflWcTy-f 

T/^^7-feT-h2 1. 12glSf:, W(i7 6% 

[0237] jgK, x^ji/^y< ii^-fe^— hte**., 
±t eiSTrff e> nfc x^;u ^ a t- y -f ;w r *t ^ - n £ 



[0238] §8jg#yi i \zm^tzh<z>£.mc'< 
>v*;>ik&yoi. iogi±Eigi?S6nfe>fv 

[0 2 3 9] £©K*ttTBEfl?¥E*5C (3 0) \z^ 
To 
[0 2 4 0] 
Mfc 7 4] 



t-Bu 



-0- 

t-Bu 



0 + 




Br 



0 Pyridine 



N-0 




(30) 



[0 2 4 1] »enfeft«ttTIH« 1 9 ^^mteMcfc 
0 2, 6->>- t e r t -7^)1-4- [3- (5-^ 
O^E-2-^XX;U) -5-*^V-4-<V**-9-y 
U'Jr>] -2, 5-^^P^-tf->?X>- 1 -:*>T 
a 1 9 : g|gg 



[0 2 4 2] 

m\ 9] 



m p 172.8 - 173.lt: 

IR(KBr) : 849, 1 136, 1367, 1432, 1549, 1621, 1754, 2962 cm* 

! H-NMR(CDCI 3 ) 5 : 1.10 (s, 9H, tert-Bu) , 

1.33 (s, 9H, tert-Bu), 
7.12-7.25 (m, 3H, aromatic H) , 
8.67 (d, 1H, aromatic H) . 
MS(m/z) : 448 (M + ). 

TtmftVx (C 23 H 22 BrN03S) 

tfJUfi C:56.25, H:4.95, N:3.12. 
Hffilfij C:55.99, H:4.88, N:3.32. 

[0 2 4 3] fls^SC (2 0) -r«snMv** " 
^/UUr^ft** (2, 6-y-tert-^Jl/- 
4- [3- (5 -yD^e- 2 -^xx;u) - 5 -^-^v 
-4— fV****/U Ut>] -2, 5 -S/^D^-tf- 
^X^l-*:/) (DIRX^hm MSX^h 

^26, S 2 7 T^To 
[0 2 4 4] <®t3®^J 1 4>®tig0tJ 1 lTffl^cf/^ 

[0 2 4 5] 35 X^U^/^JUT-fe^-Mc^x., 
±l2XST#e>n^:X^7 7x;i/Tir5 L - hSrfflt^T 



ii i tmc&ttxKfc&ff^ mmmi 

t+U-^/o >ffr&tt t lift £ a»©-f V**DVd > 
{fr&«n?fc£3- (2-^^x;u) -5— rv^ity 

n>3. 7 8g*#fc. JR*tt5 0XT»ofc. 
[0 2 4 6] fiiffiftll lfcJH^&fcOfclflC^ 

>^/>ft^»i. iogt±Bii7?S5nfc<v 

m7a>ft^0. 7 6gt^lK 8S5£#Jll<h 

te5 6. 6%Tfeofc. Z<DKfcteT&ik¥Kfej& (3 
1) K^T* 
[0 2 4 7] 
U£7 5] 



(31) 
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t-Bu 
t-Bu 



: q + ^(A^^O Pyridine 
N-0 




• (3D 



[0 2 4 8] »6tlfc«lH«TIBS2 0 (C^TS'J^ficfc nfc. 
0 2, 6-y-ter t 4- [3 - (2 - ;7 [0249] 
^x;p) -5-2Mry-4—f y***ygUT>] - S2 0] 

2, 5-y£D^tfS*X>- 1 -*>T*££HJ£S 

120: 



mp 138.9 
IR(KBr) 
'H-NMR(CDCh) 



139.5 TC 

851, 1 143, 1362, 1484, 1542, 1624, 1753, 2958 cm 1 . 
6 : 1.14 (s, 9H, tert-Bu), 
1.33 (s, 9H, tert-Bu), 
6.58-7.69 (m, 4H, aromatic H) , 
8.67 (d, 1H, aromatic H) . 
MS(m/z) : 353 (M + ). 

7&lt##f (C 2 iH 23 N04) 

C:71.37, H:6.56, N:3.96. 
USUI C:71.21, H:6.42, N:3.66. 



[0250] tz&. (2i) -cmzn&'C y 

^/UUf>ft^» (2, 6-y-ter t-m- 
4- [3- (2 -:7^x;w - 5 -r**y- 4 — rvt 
^/UUf>] -2, 5 -S^ U^\^it> ? X>- 1 - 

[0 2 5 1] <JBB«|1 5>®!^J1 lTffl^fcfy-f 

Ml 1 ^I^U^frTMi^^fTV^'Y;W(DX5 1 ;U^D^ 
y^XJl/T-fe^- h 1 9. 3 2 g£#fc<, *K3*te7 4% 

[0252] x^Ji/^y h^^^_. 
±3 BX@T# £ n&x^;l^ y a ^ y ^ x;i/ 7 ± 5=*— h £ 
t-Bu 



v /n>f^||T^^3- (5-7'D ; e-2-7 7^1/) 
-5 — fy^^/D>8. 9 7 g £#£0 iR^te 7 8 

[0 2 5 3] Sigtfll llC/B^fcfcCD<b|iOD^ 

> y* y ><b^#; 1 . 1 0 ±bbx8t» ^ nfe-r y 

3*3rU-yD>fl:<&tt 1.15 g t&ffllri. K&tt 1 1 1 

2) CLtk-To 
[0 2 5 4] 
Mb 7 6] 



t-Bu t -Bu 




[0 2 5 5] H5nfc«»ttTES2 1 fcSTW«ttcfc 
02, 6-y-ter [3- (5 

□ ^-2-77-;!/) - 5 -:**y-4 — 
U Ur>] -2, 5-y^P^1tyX>-l-t>T 



[0 2 5 6] 
[ft 2 1] 



(32) 
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121 : mmm 



m p 124.6 - 125.0 °C 

IR(KBr) : 852, 1132, 1364, 1482, 1567, 1622, 1755, 2961cm"'. 

'H-NMR (CDClj) 8 : 1.19 (s, 9H, tert-Bu) , 

1.34 (s, 9H, tert-Bu) , 
6.53-7.01 (m, 3H, aromatic H) , 
8.68 (d, 1H, aromatic H) . 
7tS?##T (C 2 3H 22 BrN0 3 S) 

ff£flt C:58.34, H:5.13, N:3.24. 
C:58.12, H:5.34, N:3.22. 



[0 2 5 7] &*3. it¥3: (2 2) TiSn*-fVt+ 
■tJ-VU U^Xt&fe (2, 6-y-tert-^- 
4- [3- (5-^at-2-75r;p) - 5 -;f+V 
-4--f VsHr-tfVJ U^>] -2, 5-'>^a^\^D- 
^X>-l-^"» ©IR^,^^h;PE, 'H-NMR 
X^ h;t-E£. ^$"1^*103 1, 03 2T*t. 

[0 2 5 8] <SM^J1 6>S3jt«iJl TffltifcfcOtMl 

fl2£4re**l, 3-fc'X-3- (5-t+y-4--1' 

0 

t-Bu 



-5tf'J> J >5in ltCig^$-l±. ISigm 0 t^l^ftT 

§3ig0iJl 1 <h|5li:^#-C ! *5A^D-7hy^7^-{cJ; 

$>r>tz. £ <DKfS\3.Tmt¥5.fejS; (3 3) Ic^f. 
[0 2 5 9] 
«t7 7] 




Pyridine 




[0 2 6 0] #6nfc#»HttTSB^2 2 ic^-rsiDtffij: 

0 1, 3 -fx- 3- (2, 6-y-tert-^f 
- 1 -tJ-^V- 2 . 5 - ->^7 D^\^+J-> ; X>- 4 — f U 

122: 3H£fig 



[0 2 6 1] 
[S2 2] 



mp 266 - 270 V ( ##P) 

IR(KBr) : 877, 1145, 1367, 1458, 1556, 1627, 1746, 2956cm '. 

'H-NMR (CDC1 3 ) 8 : 0.98 (s, 9H, tert-Bu) , 

1.32 (s, 9H, tert-Bu), 

6.84 (d, 1H, aromatic H) , 

7.75 (m, 5H, Ph-H) , 

8.68 (d, 1H, aromatic H) . 

7G3f##T (C40H44N2O6) 

WBOB. C:74.22, H:6.98, N:4.66. 
Hjjfjg C:74.11, H:7.01, N:4.51. 

[0 2 6 2] ft,**. (2 3) T-mZtlZ-l V** ' 

-•tVJ U^Xb^J (1, 3-bf7-3- (2. 6-i? 
- t e r t --f^)V- 1 -^V- 2 . 5 D^* 
■ifi?I>-4-'f'Jf» - 5-5f*V-4 -< 7** 

-y-7'j;i^>-tf» roiRx^hm 'h-nmr 
x^hub*, ^^33, Ei3 4T^-r. 
[0263] mz. *mw<Dm?®Mm<DW.T&®&m 



<mmm 2-11 >mmmmm 1 t^o^tc*^ 
t. Mfcit (3) -c^n-sfb^S:. fb^s; (14) 
~ (23) •v&tsnzik&mzttz.rc&Lmt&mmi t 
nuj6fl=T*ifi«2~i iffliisML, cinemas 

0U2~1 l©»^*ffltriT*JS«s]l t^U^fTff^ 

[0 2 6 4] (g|«18JB) mffi0lJ2~l 103^^3. 0 
X 1 0 s V/cmfc^tfaSlJglSJ&S:. HfffESJ|iS0*J 1 > 



(33) 
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m^VcMtm 1 <DMR 3 . 0 x l 0 5 V/cm(ci5^^)M1 
£!8*£#fcTE£2 3fcE«*r*. 
[0 2 6 5] 

mz 3] 







( c m 2 / Y/ ppr) 

V l» III * / V oCb/ 




£ (3) 


5X10"8 


nmmz 


3t ( 1 4) 


1X10-8 


Slifctfl 3 


it ( 1 5) 


2 x 1 0-8 




a (i6) 


2x10-8 


HiS^ 5 


a d7) 


1 x 1 o -s | 


ftf£#l 6 


a us) 


7x10-8 




se ( i 9) 


8 x 1 o -8 




a (20) 


7 x 1 o -a 




a (2D 


9 x 1 O -8 


Hi605 1 o 


a (22) 


8 x 1 O -8 j 




a (23) j 


2 x 1 0-8 


itmm2 


5* (1 0) 


1 x 1 O" 9 



[0266] mwznmm<Dn^&mm\z. mmtt&mj: 
v-ffi£i±m^z£j)mm2nf^ &fc. a: (i 8) - 

(23) izmtsnz&it&m&^ti^nm^&mmiiL 
xm^rcmmm6-i o«, st (3) % (u>- (i 

7) , (23) izmznzfcttvo&^n^nni'&mm 

[0 2 6 7] 5$ (3) , (1 4) - (1 7) , (2 3) 

8) - (22) £a*sn&ft:d4bMU -€-<z>*jft4»©-rv 
i^^tt^isi (sepsis) wis^bT^o. 

[0 2 6 8] £4Tlc*«^fc^^*lKfflSIJfi«*ifc««fJ 

[0269] <fommffim 5-14 >t&E*j8*js« 1 
Tfflv^fca: (3) T*$n*<v**iJV'j u^wb^- 
feicfut, mrfBS: (14) - (23) 7f**n*< 

^^T^ffiH^Jl ^^CxST^fflUJS^JS-l 4(7) 
[0 2 7 0] ^nSJSffl^J6«5-l 4<D«^<JDffi»E« 

be 5 v\z&K2>mm<Dmfemm&. mzfommmw 1 <o 
icEKf*. 

[0 2 7 1] 



[12 4] 

§ 2 4 * iEI f?* m ®1 






tit it it 


( c d /rr>2 ) 




S (3) 


10 0 




I 5* ( 1 4 ) 


9 0 




: ^ (15) 


10 0 


^ffln!fieii7 


S (16) 


8 0 




a (17) 


9 0 


fomnmm 9 


a (18) 


10 0 


^ffiUffiCH 1 0 


5£ (19) 


10 0 


C6fflHffi«i 1 


3£ (2 0) 


1 1 0 


iSfflUJfifll 1 2 


* ( 2 1 ) 


10 0 | 


J&fflHffi#g 1 3 


(2 2) 


1 1 0 


^fflntsen 1 4 


^ (23) 


9 0 



[0272] m^mmn^mmytitwftf&m 



<«ffl**fl|l 5-2 4>MBSC (3) fcSS*i*Yt£- 
^KlftA, MEa (14) - (2 3) T?^$ft5fls^«| 

[0273] <mmmmm2 5-3 s^e^/b^js^ 
2. 1 s^2 4tmm(om^M^mz^x. s: 

(13) t$$n$ h 'J 7x^y7 5 >ft§ft 9 ff 

S&£2fi»gfft;:. SC (3) . 5£ (l 4) - (2 3) t?* 

^ n^-r y ***y u u j=>it^m 2 113$: 9 mass 
^^n^n^^^«^msM2, 15-2 4 tug 
u*#tjsjh^i6«2 5 — 3 5 <DmmMn^3*nmytfc 

[0 2 7 4] (Jtttf|5) flttEJ&Sftffim 5-3 5 <h 
IWI^om^K^^tC^^T. St (3) , SC (1 4) 

- (2 3) tssn^>f y**^/»j 'Jf^ftSij 
E5t do) T-mtznzit&mzRtt&mzfcmmm 

#J25-35£pg C&ftX ttmm 5 0>JMI3M?9 JOR 

[0 2 7 5] 7»J >^-M*?«JW3K«|ca)fffiKfli 
<*ffl*Jt«3 6-4 5>MfBS (3) TS$n§ft& 
^fC^A. ffiEzt (14) - (2 3) -C*Sft*fls-&*& 

[0 2 7 6] </Sffl3iiS0iJ4 6-5 5>ffl»E5£ (3) T 

*sn*ft**fc**, mesc. (i 4) - (23) xm 

BK*ffTlKffl*J||«l4 6-5 SCD^tJBSim^JtaSJt 

[0 2 7 7] <jKfflHJS09 5 6-6 6 >SHfE*fflHJB«»J 
4<h^«cr>m^¥^3t#:JC*3^T, ^ (13) X^ 

n^hU7x-ji,y75 ->\\&m 9 mmmz 2 mass 

5t (3) , a (14) - (2 3) Tg^tlMVt 

**yu u t >it^» 2 no! 1 9 i««i:ft A&an 



(34) 
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tej&mmffi&i4 tmmtz&m&mms 6-6 6<Dmmm 

[0278] (vam 6 ) mmfommmm 56~66<h 
mmnm^n&ytmz&^T, a (3) % (u) - 
(23) tssna-f yt*-9-7'j 'Jr>ft^«*i 

(10) TS*nSfl:^ftJcft^.fc£t^ttiSfflllJB«»l5 
6-6 6<hl^«tClt»M6 0#SS!«^^3t**:^f^ 
ILL 

[0279] (jB«£*fr) mmfomnffiw 15-24. 

3 6-4 5. 4 6-5 5 K^TSitbfc^^JtSKfc 

bft:»-&i:rai;*ffT?*®«ffi^7 0 0 V^e>3 5 0 V 
£¥«-r*»fc«E/5 0 ( 1 ux • s e c) ^fiteL 

* 2 5 : ^a^fi^jKSS* 



[0280] £fz. m^mmmm2 5-3 5, 5 6- 

6 6 R^MflBJt«E^J 5 , 6fcO^T«, ^DtMtS 

a*- 7 0 ov^e»-3 5 0 vtc#arr£@7t*E/5 0 

(1 ux • s ec) ^aglfc, 

[0 2 8 1] 0H£Jg«) MfB^fflUJS^J 1 5 - 2 4 CO 

[0 2 8 2] 
«2 5] 







(V) 


(E/50) 




* (3) 


6 5 0 


3 . 5 


fcfflnsseu 1 5 


! j& ( 1 4) 


6 4 5 


| 3.9 




5* ( 1 5) 


6 5 0 


4.0 ; 


P&ffiUJfiW 1 7 


( 1 6) 


6 4 0 


3 . 9 




S(17) 


6 3 0 


4 - 2 


fcmmmm i 9 


* ( 1 8) 


6 5 5 


3 . 5 


CfcfflHSS0i|2 0 


S (19) 


6 5 5 


3 . 4 


ESffiH!se>i2 1 


j£ (2 0) 


6 4 0 


3 . 6 


f5fflms^2 2 


S(21) 


6 7 0 


3 . 3 


j£fflH£&$)2 3 


^ (22) 


6 5 5 


3 . 4 


£^§1*60*2 4 


S(23) 


6 3 5 


4 . O 


it^«2 


^(10) 


5 9 0 


6 . 0 



[0283] mz&m^mm 2 . fommmm is- 2 a 

a (3) % (1 4) - (2 
3) <Dn?&m*m&m^z>m\zi:r)* vmsm-cm^ 
^tixt^a (10)0 



• s e c&±mxmte&yt»tfi&p>ti* tt*i£f>4 0 v 

[0 2 8 4] mfcfem&mW2 5~~3 5RZftt&mS<D 
mfefem*. TIBS 2 6 (DMQT:&Z>o 
[0 2 8 5] 



1 »ft»»«fc0 ! b»2 1 ux [i2 6] 




Wig* 


(V) 


(E/5 0) 


fcmmmm 2 5 


xt (3) 


- 6 2 O 


3 . 9 


l£/B£lfiS« 2 6 


a ( 1 4) 


- 6 1 5 


4 . 2 


itmmmwz 1 


a ( 1 5) 


- 6 3 O 


4 . 0 


i&mmmm 2 8 


« ( 1 6) 


- 6 3 5 


4 . 1 


jtm^mm 2 9 


a ( 1 7) 


- 6 2 0 


4. 3 


i^fflnfiscy 3 0 


a ( 1 8) 


- 6 2 5 


1 3.8 I 


&mmmm3 1 


a ( 1 9) 


- 6 3 5 


3.7 


PBfflUJfeW 3 2 


S£ (2 0) 


- 6 3 0 


3 . 8 


J£JBHfifc#l 3 3 


3£ (2 1 ) 


- 6 5 0 


3 . 5 


&mmmm3 4 


S (22) 


- 6 4 0 


3 . 6 


lEffiUfifcflJ 3 5 


a (2 3) 


- 6 2 0 


4 . 1 




a ( 1 o) ; 


- 5 6 O 


6 . 2 



*tjfr^>t, j£(3), (14) ~ (23) om^&m 



(35) 
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WR&m^z>m\z&r)* a: do) (DmT&mmn&Q 
^2iux-se c zuimmmtzmytmmzn. « 

[0287] mzfomnffim 36-45 <o^umytm<D 
S27: ^mmtttmomji 



[0 2 8 8] 
[S2 7] 







( V ) 


safes 

( E/ 5 0 ) 




iE (3) 


5 7 0 


1 . 5 


&mm&m 3 6 


* ( 1 4) 


5 6 0 


1 . 7 


femmtfom 3 7 


5* ( 1 5) 


5 7 0 


1 . 9 


ltfflSIJfi« 3 8 


3 ( 1 6) 


5 6 5 


1.8. 


femmmw 3 9 


a ( 1 7) 


5 6 0 


2 . O 


J£fflHS6#l 4 0 


* ( 1 8) 


5 7 0 


1 . 4 


fcmnmm4 1 


;£ ( 1 9) 


5 7 5 


1 . 4 


j£fflHJS0l|4 2 


* (2 0) 


5 6 0 


1 . 6 


isiBHiSfli 4 3 


SC (2 1 ) 


5 8 0 


1 . 3 


JSJBHSSfll 4 4 


( 2 2) 


5 8 5 


1 . 4 


BIB SKA 4 5 


5$ (23) 


5 6 5 


1 . 9 




ano) 


5 5 0 


2 . 5 



[0 2 8 9] fommffiM3. 3 6 — 4 52&tfifc««3tt 
it"t£<h. 4 (3) , (14) - (2 3) <Dm^f£»i& 

H*ffl^*wccfco> 4 do) (Dn^&mmm^ v & 
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